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KAISER 4 HILL 

INTEROFFICE MEMORANDUM 

DATE: June 22,2000 

TO: File 

FROM: 

SUBJECT: 

@ 
Eric D. McKamey, D & 0 Advanced Planning, Building 116, X3209 

Reconnaissance Level Characterization for Group B Trailers - Process to Add B575 - 
EDM-004-00 

This information is provided to clarify the process by which B575 was included in the Reconnaissance 
Level Characterization for Group B Trailers. 

The initial Reconnaissance Level Characterization Package for Group B Trailers was developed and 
subsequently approved in February 2000. The Reconnaissance Level Characterization Package for 
Group B Trailers serves as Appendix 8 to SWP-RFCSS-00002-00, "Reconnaissance Level 
Characterization." 8575 was not originally included as part of the Reconnaissance Level Characterization 
for Group B Trailers. 

On March 7, 2000 the radiological sunrey packages (Interior and Exterior) were developed and 
subsequently approved for 6575 to be included in the Reconnaissance Level Characterization for Group 
B Trailers. 

In mid March 2000 a Work Package Revision Request was developed and subsequently approved to add 
steps to include coupon sampling for isotopic analysis and modify the JHIT/JHA for coupon sampling for 
Group 6 Trailers. 

On April 19, 2000 8575 was documented as part ;of Appendix 8 to SWP-RFCSS-00002-00, 
"Reconnaissance Level Characterization" as denoted in the Work Package Revision Request, Work 
Package Change Log. 

On June 22, 2000 a D & D Advanced Planning program management decision was made to submit a 
Reconnaissance Level Characterization Report (RLCR) for 6575 separate from the original Group B 
Trailers. 

The documentation that follows is the complete Reconnaissance Level Characterization Package for 
8575 that supports the Reconnaissance Level Characterization Report (RLCR) for 8575. 

CONCURRENCE 

"Concentrate: Safe Behavior Equals Safe Perfomance" 
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1.0 INTRODUCTION 

0 This Characterization Package is designed to describe the necessary surveys and sampling for 
Reconnaissance Level Characterization (RLC) and Pre-Demolition Survey (PDS) in preparation for 
release and re-use of WETS Group B Facility: B575. The RLC and PDS strategies are based upon the 
draft Reconnaissance Level Characterization Plan (FUCP) and the Pre-Demolition Survey Plan (PDSP), 
respectively, including the Data Quality Objectives (DQOs) presented herein. The DQOs used to 
implement this strategy are presented below. The DQO process was used to evaluate existing information 
and data and to determine additional characterization requirements needed to define building hazards 
(radiological, chemical and safety) per Attachment 9 of RFCA and to initially identify anticipated waste 
streams. All quality assurance requirements presented in MAN-077-DDCP7 Decontamination and 
Decommissioning Characterization Protocol (DDCP) will be followed. 

Existing data on radiological and non-radiological hazards associated with this facility are insufficient to 
address the applicable DQO decision rules. In most cases, radiological surveys were carried out many 
years ago and are not retrievable. Likewise, no data exist for non-radiological hazards such as asbestos 
and PCB-containing ballasts in fluorescent light fixtures. 

Radiological Characterization 

Based upon historical and process knowledge, the radiological contaminants of concern for the purposes 
of surveys and sampling were determined to be uranium, plutonium and americium. Radiological surveys 
for fixed and removable contamination will be conducted on internal and external walls, floor, ceilings 
and roofs as directed by the Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM). 
Radiological measurements and samples will be collected per PRO-476-RSP- 14.02, Rudiologicnl Surveys 
of Surfaces and Structures and PRO-477-RSP- 16.03, Radiological Samples of Building Media. a 
Non-Radiological Characterization 

The non-radiological contaminants of concern for the purposes of sampling were determined to be PCBs 
(contained within Fluorescent light fixtures) and asbestos. Asbestos sampling and analyses is as per 
PRO-563-ACPR, Asbestos Characterization Procedure. 

The characterization requirements are summarized in Table 1.  
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Table I :  SUMMARY OF 
CHARACTERIZATION REQUIREMENTS 

For all required surveys and sampling, historical and RLC data will be provided as attachments to the 
Reconnaissance Level Characterization Report (RLCR). 
Contaminant 

Radiological 
contaminants 
(Pu, U, and Am 

RCRA 
Constituents 

Lead (Pb) in 
paint 

Beryllium 

Sample1 
Survey Amount 

& l v o e  
A total of 66 
total surface 
activity 
measurements 
(66 per trailer) 
plus biased 
scans 
None required. 

None required. 

None required. 

Comments 

Total surface activity measurements include fixed and 
removable contamination surveys for alpha and beta. Biased 
scans are on floors and exterior surfaces in seams, cracks, 
corners, and other locations where contamination is expected to 
accumulate. No less than 10% of the total area will be scanned 

According to historical data and process knowledge, no RCRA- 
regulated chemicals were used or stored in any of the facilities 
(D&D Facility Characterization Interview Checklist and 
Attached Facility Checklist and HRR Manager ’s Report). 
Therefore, sampling for chemical contaminants is 
unnecessary and will not be conducted, 
Environmental Waste Compliance Guidance #27, Lead-based 
Paint (LBP) and Lead-based paint Debris Disposal, has 
directed that LBP debris generated outside of currently 
identified HCA’s shall be managed as non-hazardous waste 
derived from LBP is not a requirement for disposal. 
Additionally, lead characterization is not required for release of 
trailers to commerce, as long as it is disclosed to the buyer that 
the trailer may contain lead-based paint. Therefore, analysis of 
the lead content of paint on the trailers and buildings is 
unnecessary and will not be conducted. 
There is no record of beryllium operations or storage being 
carried out in any of the facilities (D&D Facility 
Characterization Interview Checklist and Attached Facility 
Checklist and HRR Manager’s Report, and CBDPP List of 
Known Beryllium Areas). 

Additionally, these facilities have been used as administrative 
office space since their arrival on site, and the WETS 
Administrative Equipment Characterization for Beryllium 
Contamination Project Plan Report showed no detectable 
beryllium contamination in the 60 WETS administrative 
buildings with no record of beryllium activities that were 
studied. 



Poly- 
chlorinated 
biphenyls 
(PCBs) 

Asbestos 

Inspection o f  
fluorescent light 
fixtures for PCB 
ballasts 

Inspection for 
friable and non- 
friable asbestos. 

Fluorescent light fixtures in each facility are likely to contain PCB- 
containing ballasts. For trailers that are to be re-used or 
released to commerce, PBC ballasts must be inspected for leakage 
prior to release to commerce, and if leaking, must be removed, 

Environmental Waste Compliance Guidance 825, Management of 
Polychlorinated Biphenyls (PCBs) in Paint and Other Bulk Product 
Waste During Facility Disposition, has directed that applied dried 
paints, varnishes, waxes, or other similar coatings or sealants are 
acceptable for disposal (with notification) in a non-hazardous solid 
waste landfill as PCB Bulk Product Waste under 40 CFR 761.3 and 
40 CFR 761.62 paragraph (b) and therefore need not be sampled as 
long as restrictions outlined in 40 CFR 76 1.62 regarding their 
disposal are met. 

Additionally, while the paint on the interior and exterior surfaces of 
the trailers has not been characterized for PCBs in paint, such 
characterization is not required for release o f  the trailers to 
Commerce. Therefore, analysis of  PCBs in paint from the 
interior and exterior surfaces of the trailers is unnecessary and 
will not be conducted, 
For trailers that are to be re-used or released to commerce, 
inspection must be conducted for friable asbestos only. 

Sampling at 
direction of  
CDPHE-certified 
asbestos 
inspector. 
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2.0 DATA QUALITY OBJECTIVES 

This section defines the DQOs for RLC and PDS in preparation for release and re-use of the WETS 
Group B Facility: B575. 

2.1. The Problem 

The nature and extent of radiological, chemical, and safety hazards in B575 are not know with 
sufficient confidence to allow free-release and re-use. 

2.2. The Decision 

Have free-release standards been met relative to potential chemical and radiological hazards? 

2.3. Inputs to the Decision 

The inputs to the decision include the planned RLC and PDS survey and sampling data, historical 
information generated from previous characterization activities (e.g., scoping characterization, etc.), 
and the applicable unrestricted release criteria, Specifically, inputs40 the decision rule include: 

0 

0 

radiological survey/scan measurements of all trailers; 
asbestos inspection and sampling results; 
inspection of fluorescent light fixtures for PCB-containing ballasts; 
quality assurance aspects of the data, including precision, accuracy, representativeness, 
completeness, and comparability (Le., the PARCC parameters); 
unrestricted release criteria (l-P73-HSP- 18.10, Appendix 1); 
40 CFR 761 (PCB regulations) 
40 CFR 763 and 5 CCR 1001 - 10 (asbestos regulations). 

0 
Radiological instrumentation planned for the project is controlled by K-H Analytical Services 
Division through contractual requirements with onsite and offsite (radiochemistry) vendors. All 
instrument sensitivities are adequate for producing results comparable to free-release action levels 
and compliance with DOT requirements. 

2.4. Decision Boundaries 

Three-dimensional boundaries for defining the levels and extent of radioactive contamination are 
restricted to the interior and exterior surfaces, and do not include the underlying soil. There are no 
temporal boundaries relative to technical data quality; time constraints depend only on project 
schedule. 

2.5. Decision Rules 

The following are decision rules to be used during PDS: 

If all radiological survey/scan measurements are below the surface contamination thresholds 
provided in DOE Order 5400.5 (Radiation Protection of the Public and Environment) and the 
WETS Radiological Control Manual, the related area or volume of material is considered 
sanitary waste and may be free-released, 
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If any radiological survey/scan measurement exceeds the surface contamination thresholds 
provided in DOE Order 5400.5, the related area or volume of material must be remediated or 
dispositioned as radiological or mixed waste. 

PCB-containing ballasts which are leaking must be identified and removed prior to release as 
directed in PRO-673-EWQA- 1, W E T S  Polychlorinated Biphenyls Management Plan, 
Environmental Compliance Guidance No. 22, Management of Fluorescent Light Ballasts, and 
40 CFR 761. 

For asbestos, in accordance with 40 CFR 763 and 5 CCR 1001-10, if any one sample of a 
sample set representing a homogeneous medium results in a positive detection (i.e., > 1% by 
volume), then material is considered asbestos-containing material (ACM); otherwise the 
material is considered non-ACM. 

2.6. Tolerable Limits on Decision Errors 

Statistically based radiological surveying and sampling will be conducted per the guidance in 
Section 5.5 of MARSSIM and the PDSP. The location of radiological survey/sampling points will 
be delineated per the guidance provided in Section 5.5 of MARSSIM. Radiological field 
measurement methods and instrumentation will be delineated per the guidance in Section 6 of 
MARSSIM. Radiological sampling and preparation for laboratory measurements will be delineated 
per the guidance in Section 7 of MARSSIM. 

2.7. Optimization of Plan Design 

The number of survey points was determined as prescribed by MARSSIM g5.5.2.3. A conservative 
estimate of relative shift (Ah )  as (1), coupled with a 5% acceptable error for alpha and beta, 
respectively, resulted in 28 random measurement locations per survey unit. e 
No statistical basis is necessary for potential non-radioactive hazards, as process knowledge 
associated with the trailers indicates no previous chemical processing, and visual inspections are 
biased toward the most likely areas or portions of the trailers to yield PCBs (ballasts) or asbestos. 
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3.0 CHARACTERIZATION INSTRUCTIONS FOR RADIOLOGICAL 
SURVEYS e 
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Rocky Mountain 
Remediation Services, L.L.C. 
. . . protecting the environment 

INTEROFFICE 
CORRESPONDENCE 

DATE: February 8,2000 

i 

TO: 

FROM: R. S. Roberts, Radiological Engineering Support Services, Bldg. Tl30B, X4869 

SUBJECT: SCAN SURVEY REQUIREMENTS FOR THE PRE-DEMOLITION SURVEY FOR 
THE GROUP B/C FACILITIES- RSR-001-00 

The purpose of this correspondence is to document the methodology to be used to perform 
radiological scan surveys for the Pre-Demolition Survey at the Group B/C facilities. 

To perform beta scans for the Group B/C facilities, the following methodology will be used. 

1. 
2. 

3. 
4. 

5. 

To perform alpha scan surveys for the Group B/C facilities, the attached methodology outlined 
in Attachment A will be used. This alpha scan methodology is consistent with the methodology 
used to perform Final Status Surveys at Building 779. If a 90-second PAT result is 2 75 
dpm/l 00 cm2, contact Radiological Engineering Support Services. 

a 

The NE Electra with DP6 Probe will be used. 
The probe will be moved at a speed of 4 inches/second. This corresponds to a scanning 
MDC of 2525 dpm/lOO cm2 (See Rad Engineering Calculation No. 00-RS-0001, "Beta Scan 
MDC Calculation For NE Electra with DP6 Probe"). 
If elevated activity is found during scanning, perform a I-minute PAT at that location. 
Record PAT results. If PAT results are 2 3750 dpm/lOO cm2, contact radiological 
engineering. 
Continue scanning. 

Each survey unit within the Group B/C facilities will ha& 10% of the surface area scanned for 
both alpha and beta contamination. Areas with the highest potential for contamination will be 
scanned. 

CONCURRENCE 
- 

Bates Estabrooks, Manager 
Radiological Engineering Support Services 

JWP:alk 

Attachment 
As Stated 

cc: 
H. B. Estabrooks 
E. 0. Lesses 
R. P. Worster 



Attachment A 
Scan Method with DP6 

(Alpha) 

Scan at I .S"/sec + f 

itinue I I Pauseover I 

Ll area for 4 
seconds 

on surface 

1 -- 

measurement with the DP6 
probe at the area(s) of elevated 

b ... .... " ....... ............. . .,,............ 

Continue scan u Collect 9 ~ O - S ~ C O I I ~  PATS 
in the 1 m* area around the 
elevated area (including the 
initial elevated area). 



Rocky Mountain 
Remediation Services, L.L.C. 

-46 
RMRS . . . prorectivg the environment 

DATE: February 9,2000 

TO: 

INTEROFFICE 
CORRESPONDENCE 

t 

FROM: R.S. Roberts, Radiological Engineering, Bldg. T I  30B, X4869 

SUBJECT: RADIOLOGICAL SURVEY FORMS FOR THE PRE-DEMOLITION SURVEY 
FOR THE GROUP B/C FACILITIES- RSR-002-00 

The purpose of this correspondence is to delineate the radiological survey forms that will be 
used to document total, removable and scan surveys for the Pre-Demolition Survey at the 
Group B/C facilities. 

The following attached survey forms will be used to document the total, removable and scan 
surveys for the Pre-Demolition Survey at the Group B/C facilities. 

1. Instrument Data Sheet 
2. Survey Signature Sheet 
3. Total Surface Activity Sheet 
4. Removable Contamination Data Sheet 
5. Final Survey NE Electra Scan & Investigation Survey Form 
6. Final Survey NE Electra Scan & Investigation Survey Form (Continuation Sheet) 
7. Final Survey NE Electra Scan 8 Investigation Survey Map 

These attached survey forms replace RSFORMS-l6,02-1 I 'Total Surface Activity Survey Data 
Form," RSFORMS-16.02-2, "Removable Surface Activity Data Survey Form," and RSFORMS- 
16.02-3, "Surface Scanning Data Sheet." The attached forms were used during the Final 
Status Survey at Building 779, and their use will streamline the process by which radiological 
surveys are documented. The following changes to the forms are noted. 

The use of a "Probe Correction Factor" and an "Efficiency" is redundant so theuse of the 
"Probe Correction Factor" was discontinued. 
A "Sample Location" with an associated location map is being used instead of both a 
"SampldSwipe Number" and "LocatiordDescription" designator. These are equivalent. 

0 The date of the survey is being recorded instead of both the date and time. This is 
sufficient for documentation. 
The "Probe Number" has been deleted for swipe survey instruments since no probe is 
associated with these instruments. 

attachments 

cc: Ran Worster Bates Estabrooks 



Su wey Area: I Survey Unit: 1 Building: 
Survey Unit Description 

Manufacturer 
Model 
Inst. ID # 
Serial # 

Cat. Due Date 

Analysis Date 

Instrument Bkgd 

Ins trument Eff. 
Instrument MDA 

2 1 

1 

3 4 

INSTRUMENT DATA SHEET c 

Manufacturer 
Model 
Inst. ID # 
Serial # I Probe # 
Cal. Due Date 
Survey Date 
4lpha Bkgd I Beta Bkgd 
4lpha Efficiency I Beta Efficiency 

nstturnent MOA 
Upha I Beta 

N.E. Tech. N.E. Tech. N.E. Tech. 
Electra Electra Electra 

6 7 8 9 5 

I I I 

I I I 
I I I 
I I I 

.. . . -. . . . 



 

 

0
I 

RCT Printed Name Employee # I RCT Signature I Date 
I I 

Survey Area: Survey Unit: 1 Building: 
Survey Unit DescriptioL 

Quality Control Measurements Performed By 

 RCT Printed Name 

I I I I 

Employee # RCT Signature Date 

I I I I 

RCT Printed Name Employee # RCT Signature Date 

* RCT Foreman Printed Name Employee # RCT Foreman Signature Date 

17 



0 

Total Surface Activity Data Sheet c 

'Survey Unit Descriptiok 

Sample RCT Inst. Inst. Survey count time LAB Gross Count Net counts per Net Activity 
location ID# ID# I O#  ( s d  (GPm) (acpm) minute (cpm) (dpmllOOcm2) 

U B a 1  p a 1  p a 1  p a l p  u / p  
I I I I I 

I I I I I 

I I I I I 

I I I I I 

I I I I I I 

I I I I I 

I I I I I 

I I I I I 

I I I I I 

I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 

I I I I I 

I I I I I 

F 

- 
I I b I I I 
I I I I I 
I I I I I 
I I I I I 

I I I I I 
I I 
I I 

I I I 
I I I 
I I I I I 
I I I I I 
I I I I I 

- QC I I I I I 

- QC I I I I I 

- QC I I I I I 

- QC I I I I I 
- QC I I I I I 

I I 

i 

I 
: 

- 

&h: QC measurements are to be collected by a different technician than the original survey. Mark the QC location 
number in the "Sample Location" column. Material background is assumed to be zero unless otherwise noted. "LAB" - local 

ib 



1 1 1  I I Survey Area: I Survev Unit: 1 Building: * aurvey uniI uescription I 
Removable Contamination Data Sheet f . 



Final Survey NE Electra 
Scan & Investigation Survey Form 

su: 
--- --_ e Survey Date: 

e 

e 

Inst. 
ID #(s) 

Eleclra DP-6 Beta Electra DP-6 Alpha 

Elevated Audible (IO-sec PAT 4-sec Audible 30-seE Static 90-sec PAT 
observed’ (dpd1OOcm2) observed? (gcpm) (dprdlOOcrn’) 
“Y” or “N” “Y” or “N” 

- 

L O C  . 
ID # 

RCT 
ID #(s) 

h 3 r a  alpha scans were performed at thc locations detailed on the attached mp(s). All required accessible areas werc scanned. All initial wan results 
 re -325 dpmlll)Ocrn*. unlcss noted in thc above table. 
Jlcctra bzm mns were pcrformtd in required accnnrible areas. Initial scan results indicated no detectablc activity above background unless noted in the 
bow ta 

nst. 
D #I 

- 
- 
nst. 
D #2 - 
nst. 
D #3 

_I 

nst. 
D #4 

_I 

K T  IC 
# I  

_I_ 

RCT IE 
# 2  

RC‘T IC 
# 3  

- 
- 

Electra DP-6 El Other I7 Probe Q SM: Cal Due: 

Eff. (dd): MDA (dpm/100cm2): Bkgd (cpm): Bkgd Count Time (SCC): 

I7 Electra DP-6 c1 Other Probe 0 SM: Cal Due: 

__ Eff. (dd): MDA (dpm/lOOcmZ):- Bkgd-(cpm): Bkgd Count Time (sec): 

0 Electra DP-6 0 Other 0 Probe D sm: Cal Due: 

- 

0 Electra DP-6 0 Other 0 Probe a SM: Cat Due: 

I I 1 
Employ= # RCTTS Signature Date 

20 Rev. 02oMo c:\Final Survcy\DPElectraSurvcy020900.doc Page I4 O f W  



e -- -- su Survey Date. 
--- - _ _  

I_ 

Survey Number 
- _ - _ _  

Rev. 020900 c:\Final Surrcy\DPElecurSurveyO20900vey0u)900.doe 

ID# 

Electra DP-8 Electra OP-6 

Rcr Inst. Elevated Audible 60-xc PAT 4-see Audible 30-sec Static 90-scc PAT 
ID ID obscrved? 

#(s)  #(s) **Y” or “N” 
(dpdI00cm2)  observed? (gcpm) (dpndt00cm’) 

“Y” or “N” 

I 



Final Survey NE Electra 
Sean & Investigation Survey Map 

RCT InitialdDate: RCT InitialdDate: RCT Initial@ate: 

Refer IO (he Final Survey NE Electra Scan & Investigation Survey Form for instrumentation, surveyor & approval information. 



INTEROFFICE 
Rocky Mountain 
Remediation Services. L.L.C. 
. . . pmtocting the environment 

CORRESPONDENCE 

DATE: March 

TO: FILE 

3,2000 

@ 
FROM: Eric D. McKamey, D & D Advanced Planning, Bldg. T8936, X3209 , 

SUBJECT: REVISION TO PRO-478-RSP-16.04, RADIOLOGICAL SURVEYKAMPLE DATA 
ANALYSIS - EDM-001-00 

The purpose of this correspondence is to provide content change recommendations to PRO- 
478-RSP-16.04, Radiological SurveylSample Data Analysis, specifically Section 7.2.2 Accuracy. 

In order to conduct Data Quality Analysis of surveys/sample of structures currently undergoing 
Pre Demolition Surveys, it is imperative to provide acceptable instructions for data analysis until 
the procedure undergoes a DCF or revision. 

The current instruction directs the Project RE to calculate the Mean Square Error from pre- 
survey and post-survey performance checks. Mean Square Error is a tool used to compare two 
point estimates that have different expectations and different variances. The use of Mean 
Square Error for the purpose of verifying accuracy and bias of survey/sample data is applied 
inappropriately. 

Section 7.2, Data Validation identifies accuracy as a combination of precision (quantitative 
measure) and bias. Simply put, accuracy data analysis should include: 

1. Review of Portable Contamination Instrument Performance Test Logs (RSFORMS 02.01 -02) 
and Swipe Counter Performance Logs (RSFORMS 02.01-03) to verify that instrument 
response to source activity is ~t 20% of decay corrected activity and 

2. Determine whether or not bias exists as indicated on instrument control charts. 

- A recommended revision to Section 7.2,2 Accuracy is as follows: 

7.2.2 Accuracy 

Project RE 

Direct Surveys and Scans: 

[l] Verification of instrumentation performance check logs and control charts can 
demonstrate that analytical bias is not a significant problem for scanning or direct 
measurements. 

NOTE Field background measurethents can be plotted to estimate bias caused by 
contamination of the instrument, if this is deemed necessary. 

44Concentrate: Safe Behavior Equals Safe Performance” 



[2] Note the applicable bias range (k 20% of Source Activity) allowed for each 
instrument (3-PRO-I 12-RSP-02.01, RSFORMS 02.01-01) used. Verify that the 
instrument(s) response is f 20% of Source Activity. This can be accomplished by 
verifying the results on the Performance Test Log(s) or control charts. 

NOTE If an instrument is recalibrated during PDS use, generate a separate control 
chart and calculate bias separately for each calibration period. 

[3] 

[4] 

Determine if bias exists by reviewing trends on instrument control charts. 

Record the results as Survey Accuracy on the DQA Checklist (Appendix A). 
f 

. 

CONCURREYS - 

Bales Estabrooks, Radiological Engineering Support Services Manager 



RMRS Rocky Mountain 
Remediation Services, L.L.C. 
. . protecting the environment 

INTEROFFICE 
CORRESPONDENCE 

DATE: March 9,2000 

TO: FILE &&-’- t 

FROM: R.S. o erts, Radiological Engineering, Bldg. T130B, X4869 

SUBJECT: ROOF SURVEY/SAMPLING REQUIREMENTS FOR THE GROUP B/C 
FACILITY CHARACTERIZATION - RSR-003-00 

The purpose of this correspondence is to document the methodology to be used to perform roof 
survey/sampling at the Group B/C facilities. Roof sampling is required due to consistently high 
total alpha readings on the roofs above the DCGLw (100 dpm/100 an2). There is no associated 
removable alpha activity above the release limits in DOE Order 54005. The total and 
removable beta activities are also below the release limits in DOE Order 5400.5. 

Historical and process knowledge on the Group B/C facilities gives no indication that DOE 
added radioactive material should be present on the exterior of the trailers. Therefore, these 
elevated readings are expected to be from radon daughter products. This is anticipated since 
elevated roof readings at Rocky Flats have been a continuing occurrence with no corroborating 
evidence that the elevated readings are from DOE added radioactive material. 

The following methodology will be followed to survey/sarnple the exterior of the Group B/C 
facilities. 

1. The 10% exterior scans will be taken on the walls of the exterior of the trailer. 
2. At one elevated location on the roof, it will be verified that the average total alpha 

contamination is above the 100 dpm/100 cm2 average release limit. This will be performed 
by taking 9 total alpha surveys at each location. The surveys will be performed in a 3 X 3 
matrix within a one square meter area. The 9 survey results will be averaged and reported. 
An alpha scan of the one square meter area will also be performed to document the range 
of alpha activities in the one square meter. 

roof samples will be taken. 
3. At the location where the 9 survey points was taken and at the next highest su%y point, 

A roof sampling and analysis methodology will be developed and approved for use within the 
applicable I WCP (SW-RFCSS-0002-00). 

cc: Marla Broussard Bates Estabrooks Steve Luker Eric McKamey 
Ron Worster 



KAISER HILL 

INTEROFFICE MEMORANDUM 

DATE: June 7,2000 

TO: File 

FROM: 
fl 

Eric D. McKamey, D & D Advanced Planning, Building 116, X3209 

SUBJECT: ROOF SURVEY/SAMPLING REQUIREMENTS FOR THE GROUP B/C 
FACILITY CHARACTERIZATION - RSR-003-00, REVISED - EDM-003-00 

The purpose of this correspondence is to provide clarification to the methodology used to 
perform roof survey/sampling for the Group B/C facilities. The Interoffice Correspondence 
entitled ROOF SURVEYISAMPLING REQUIREMENTS FOR THE GROUP B/C FACILITY 
CHARACTERIZATION - RSR-003-00 was written and signed (concurrence) on March 9,2000. 
A project meeting was held on March 15, 2000 to discuss the correspondence along with other 
project matters and set plans for implementation. 

In order to ensure worker safety and meet applicable requirements, the following revised 
methodology was agreed upon by the project team at the above mentioned meeting to 
survey/sample the exterior of the Group BIC facilities. 0 
1. 

2. 

Alpha scans of the one square meter 9 point investigation area were not to be performed. It 
was determined that the 9 point investigation values would suffice in documenting the range 
of alpha activities. (Item #2 on referenced correspondence.) 
Sample locations were chosen at elevated locations that were safely accessible using a 
ladder. These locations were atlnear the roof edge and maylor may not have included the 
location where the 9 point investigation was performed or at the next highest survey point. 
The TSA results at the sample locatigns were representative of the TSA results determined 
in the survey design. (Item #3 on referenced correspondence.) - 

CONCURRENCE 

Actin &Manager 
Radiological Engineering 

cc: 
. Marla Broussard 

Steve Luker m 
Rick Roberts 
Ron Worster 

“Concentrate: Safe Behavior Equals Safe Performance” 

/ $ / a 7  
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RSFORMS-16.01-03 
PAGE 1 OF 15 

SURVEY PACKAGE COVER SHEET 

Package ID: 2000-01 Building: 575 
Survey Area: Not Applicable 

Survey Unit Description: In 1969, transformers 5 15 and 5 16 and the weatherproof switchgear 
were set in place on a concrete pad on the hillside west of building 776. In 1973, Building 575 
was built to enclose the switchgear. Building 575 is approximately 15 ft wide by 30 ft long. 
Building Information: 
Survey Type: Reconnaissance Level Characterization Survey 0 
Building Type: Type 1 X Type 2 0 Type 3 0 
Classification: Class 1 0 Class 2 0 Class 3 X Unknown 0 
contaminants of Concern: Plutonium X Uranium X Other 0 

Survey Unit: Interior 

Final Status Survey X 

Justification for Classification: This facility has no known history of radiological 
contamination. 
Special Support Requirements: Ladder, manlift, scaffolding, andor remote reach tools and 
instrumentation may be required for surveying in overhead areas. Overhead areas include 
upper walls and ceilings on the interior and upper walls and roof on exterior. 
Special Safety Precautions: Access to overhead areas may require additional controls. Use 
caution when working in overheads. 

Isolation Controls: 
Level 1 Level2 X N/A 0 
Labeling Requirements: The location where fixed and removable surveys are performed will 
be marked using a sticker or a marker and then cross-referenced to the survey results. 

Survey Package Implementation: 

Survey Package Closure: 



RSFORMS-16.01-04 
PAGE 2 OF 15 

SURVEY PACKAGE TRACKING FORM 

8 '  Package ID: 2000-0 1 

Survey Area: Not Applicable 

Building: 575 

Survey Unit: Interior 

I Initiator/ Date I Release Date I Validation Date I Closure Date 

Rev. 9/99 27 
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RSFORMS-16.01-06 
PAGE 3 of 15 

SURVEY PACKAGE CORRF,CTION/CHANGE HISTORY FORM 

Package ID: 2000-0 1 I Building: 575 

Survey Area: Not Applicable I survey Unit: Interior 
Change # Description Initiator/ 

Date 

I Ii+dSUWW*J-J&J RSR-001-00, mq b/7[ C 
v 
& 2lblo6 

U '  

PRE 

L 
L 

OB- 
I I I I 

Rev. 9/99 30 



RSFORMS-16.01-05 
PAGE 4 of 15 

INITIAL SURVEY PACKAGE DESIGN FORM 

Package ID: 2000-01 I Building: 575 I Type: I 

Survey Area: Not Applicable I Survey Unit: Interior I Area (m’): 305 

Survey Unit Description: In 1969, transformers 5 15 and 5 16 and the weatherproof switchgear 
were set in place on a concrete pad on the hillside west of building 776. In 1973, Building 575 
was built to enclose the switchgear. Building 575 is approximately 15 Et wide by 30 A long. 
Survey Type: 
FUC Survev 0 FSS X 

Classification: I Class 1 0 Class 2 111 Class 3 X Unknown I3 ~ 

1 
~ 

Surface Activity RandomlUniform Biased Surface Equipment Surface Media Samples Volumetric 
Surface Activity Activity Activity Samples Scans 
Measurcmenb Meaauremcnts Measurements 

28 0 0 0 0 Biased 

Building: Type: Survey Area: 

Survey Unit: I Area(m2): / 

I / Survey Unit Description: 
I 1 

Survey Type: I I Classification: 

Survey Type: 
luc survey 0 FSS 0 0 Class3 0 Unknown0 
RandomNniform Biased Surface Volumetric Surface Activity 
Surface Activity Activity Samples Scans 
Measurements Measurements Measurements 

1 

Building: I Type: Survey Area: 

Survey Unit: I Area(m’): 
I 

Classification: 
FSS 0 Class 1 0 Class 2 Class 3 0 Unknown 0 

Biased Surface Equipment Surface Media Sample8 Volumetric Surface Activity 
Activity Activity Samples Scans 

Measurements Measurements 

Rev. 9/99 31 



RSFORMS-16.0 1 -OS 
PAGE 5 of 15 

. SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM 

Package ID: 2000-0 1 I Building: 575 

Survey Area: Not Applicable 

Survey Unit Description: In 1969, transformers 5 15 and 5 16 and the weatherproof switchgear 
were set in place on a concrete pad on the hillside west of building 776. In 1973, Building 575 
was built to enclose the switchgear. .Building 575 is approximately 15 ft wide by 30 ft long. 

Minimum Survey/Swmpling Measurement Requirements 

Survey Unit: Interior 

Measurement 

Surface Activity 
Measurements 

Number and Type 

INTERIOR FLOORS/WALLS/CEILINGS: 
28 surveys will be taken per the attached survey 
map. 

QUALITY ASSURANCE SURVEYS 

INTERIOR FLOORS/WALLS/CEILINCS: 
5 surveys will be taken per direction from 
radiological engineering. 

Comments 

SEE NOTE 1 
SEE NOTE 2 
SEE NOTE 3 
SEE NOTE 4 
SEE NOTE 5 
SEE NOTE 6 



RSFORMS-16.0 1-08 
PAGE 6 of 15 

" SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

Package ID: 2000-0 1 

Survey Area: Not Applicable 

Building: 575 

Survey Unit: Interior 

Survey Unit Description: In 1969, transformers 5 15 and 5 16 and the weatherproof switchgear 
were set in place on a concrete pad on the hillside west of building 776. In 1973, Building 575 
was built to enclose the switchgear. Building 575 is approximately 15 ft wide by 30 A long. 

Minimum Survey/Sampling Measurement Requirements 

Measurement 

Surface Scanning 

Media Samples 

Volumetric 
Samples 

Isotopic Gamma 
Scans 

Number and Type 

INTERIOR FLOORS: 
Biased surface scans will be performed on the 
interior floors in areas where contamination 
would accumulate. This includes seams, cracks, 
corners, doorways and boundaries between 
different types of flooring. 

10% of the total area will be scanned. 

OUALITY ASSURANCE SCAN SURVEYS 
INTERIOR FLOORS: 
5 percent of total number o f  scans or of total 
scan area will be taken per direction from 
radiological engineering. 

NONE 

NONE 

NONE 

Comments 

SEE NOTE 1 
SEE NOTE 2 
SEE NOTE 3 
SEE NOTE 4 
SEE NOTE 5 

SEE NOTE 6 

Rev. 9/99 33 



RSFORMS-16.01-08 
PAGE 7 of 15 

+ SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

Package ID: 2000-0 1 

Survey Area: Not Applicable 

Survey Unit Description: In 1969, transfomers 5 15 and 5 16 and the weatherproof switchgear 
were set in place on a concrete pad on the hillside west of building 776. In 1973, Building 575 
was built to enclose the switchgear. Building 575 is approximately 15 ft wide by 30 ft long. 

Survey/Sampling Instructions 

Building: 575 

Survey Unit: Interior 

NOTE 1: Surveys of the area were established on a random basis and are delineated on page 14, RSFORMS- 
16,Ol-10, of the survey package. Survey points will be taken in the middle of the survey grid and will be cross- 
referenced to a common reference point in the trailer. These surveys will be taken in accordance with PR0-476- 
RSP- 16.02, "Radiological Surveys of Surfaces and Structures", for the following: 

Total alpha contamination 
0 Total beta contamination 

Removable alpha contamination 
0 Removable beta contamination 

For total alpha and total beta surveys, the LAB will be determined at each survey point by placing a piece of 
plywood over the probe face that is at least 0.5 inch thick and performing an alpha count and a beta count. The 
material background for both total alpha surveys and total beta surveys will be considered to be 0 dpm/100 cm2. 

Biased scan measurements for alpha then betdgamma contamination 

Alpha and beta scanning will be performed per Letter RSR-001-00, "Scan Survey Requirements for the Pre- 
Demolition Survey for the Group B/C Facilities," dated 2/8/00. All surveys will be documented per Letter RSR- 
002-00, "Radiological Survey Forms for the Re-Demolition Survey for the Group B/C Facilities," dated 2/9/00. 

NOTE 2: Quality assurance prescribed surveys of the area will be taken in accordance with PRO-476-RSP-16.02, 
"Radiological Surveys of Surfaces and Structures" per the requirements in PRO-479-RSP- 16.05, "Radiological 
Survey/Sample Quality Control," for the following: 

Direct alpha contamination 
Direct beta contamination 

The location of quality assurance surveys will be delineated by radiological engineering after the initial surveys 
are performed. Quality assurance surveys will be performed by a different individual than performed the original 
survey. 

Scan measurements for alpha then betdgamma contamination 

NOTE 3: The RCT shall document the results for all surveys performed and maintain with the survey 
instructions package. 

NOTE 4: All survey instruments will be performance checked both prior to and after performing surveys, and 
both performance checks will be documented. Contact Radiological Engineering for direction if an instrument 
fails the post performance check. 

3q Rev. 9/99 



RSFORMS-16.01-08 
PAGE 8 of 15 

* SURVEY PACKAGE SURVEYBAMPLING INSTRUCTIONS FORM (cont) 

Package ID: 2000-0 1 I Building: 575 

Survey Area: Not Applicable 

Survey Unit Description: In 1969, transformers 5 1 5 and 5 16 and the weatherproof switchgear 
were set in place on a concrete pad on the hillside west of building 776. In 1973, Building 575 
was built to enclose the switchgear. Building 575 is approximately 15 ft wide by 30 Et long. 

Suwey/Sampling Instructions 

Survey Unit: Interior 

NOTE 5: The following MDA requirements are a goal for each survey instrument. The MDA shall not exceed 
the Investigation Levels outlined in NOTE 6. 

0 

10 dpd100 cm2 for removable alpha contamination 

50 dpd100 cm2 for total alpha contamination 

500 dpm/100 cm2 for removable beta contamination 

2500 dpm/100 cm’ for total beta contamination 

150 dpm/100 cm2 for alpha scan 

7500 dpm/100 cm’ for beta scan 

NOTE 6: If a survey result exceeds the following investigation levels, contact radiological engineering before 
proceeding: 

I 

0 

0 

An investigation will be performed into the elevated results. 

15 dpm/lOO cm2 for removable alpha contamination 

75 dpd100 cm’ far total alpha contamination 

750 dpd100 cm2 for removable beta contamination 

3750 dpm/100 cm2 for total beta contamination 

225 dpm/100 cm2 for alpha scan 

11250 dpm/100 cm’ for beta scan 



RSFORMS-16.02-01 
PAGE 9 of 15 

RCT Printed Name 

TOTAL SURFACE ACTIVITY SURVEY DATA FORM 

urvey Area: NOT APPLICABLE I Survey Unit: INTERIOR I Building: 575 
Survey Unit Description: In 1969, transformers 5 1 5 and 5 16 and the weatherproof switchgear were set in place 
on a concrete pad on the hillside west of building 776. In 1973, Building 575 was built to enclose the 
switchgear. Building 575 is approximately 15 ft wide by 30 ft long. 

Total Surface Instrument Data 
Date / Time 
hst.  No.: a Probe No.: 

Employee # RCT Signature Date 

Inst. No.: P,y Probe No.: 
P J  

Efficiency (%): a OY (cpm/dum) Mat. Area Bkgd: a Dr 

Probe Correction Factor: a P Y  (100 cm2/urobe area) 

(dum/lOO cm2) 
MDC (dpm/lOO cm2): 01 BY 

Cal, Due Date: Survey Type: A1 p ha Beta  - 

**Net Activity 
Sample Location / Gross Counts LAB Bkgd Net Counts *Gross Activity Gross Activity 
Number Description ( C P d  (cpm) (CPm) (dpm/100 cm2) Mat. Area Bkgd. 

(dpd100 cm') 

RCT Technical Supervisor Printed Name Employee A' RCT Technical Supervisor Signature Date 

3b 



RSFORMS-16.02-02 
PAGE 10 of 15 

Survey Area: NOT 
APPLICABLE 

Survey Unit: INTERIOR Building: 575 

Count Date I Time: 
Inst. No.: Probe No.: 
Inst. Efficiency (%): 01 By 

Cal. Due Date: Survey Type: Alpha Beta-Gamma 
MDC (dpd100 cm2): CL Br Inst. BKG: a Or (cwml 

Swipe 
Number 

Removable Survey Data 

Location I Comments Gross Counts Net Counts Removable Activity * 
Description CPm CPm ( d p d  100 cm’) 

RCT Printed Name 

RCT Technical Supelvisor Rinted Name 

I I I I I I I 1 
* (GROSS Cts - Inst. Bkg) + (Eff.) = ACTIVITY 

Employee # RCT Signnhuc Dmtt 

“ployee # RCT Tcchnical Supervisor Signature Date 

37 Rev, 9/99 



RSFORMS-16.02-03 

RCT PrintcdName 

RCT Technical Supervisor Printed Name 

PAGE 11 of 15 
SURFACE SCANNING DATA SHEET 

Employee # RCT Signature Date 

Employee # RCT Technical Suptrvisor Signalurc Date 

uwey Area: NOT APPLICABLE Survey Unit: INTERIOR Building: 575 

Survey Unit Description: In 1969, transformers 5 15 and 5 16 and the weatherproof switchgear were set in place 
on a concrete pad on the hillside west of building 776. In 1973, Building 575 was built to enclose the 
switchgear. Building 575 is approximately 15 ft wide by 30 ft long. 

Date / Time: 
Inst. No.: Probe No.: 
Cal. Due Date: Survey Type: Alpha Beta-Gamma 

Scan Instrument Data 

Scan Survey Data 
Sample Location / scan 
Number Description Comments (dpmI100 cm2) 

a* PJ* 

I I I I 

Rev. 9/99 3 



RSFORMS-16.01-09 
PAGE 12 of 15 

SURVEY PACKAGE CALCULATION WOFWSHEET 

Package ID: 2000-0 1 I Building: 575 

Survey Area: Not Applicable 

Survey Unit Description: In 1969, transformers 5 15 and 5 16 and the weatherproof switchgear 
were set in place on a concrete pad on the hillside west of building 776. In 1973, Building 575 
was built to enclose the switchgear. Building 575 is approximately 15 ft wide by 30 ft long. 

Survey Unit: Interior 

X Total Surface Activity 
X Removable Surface Activity 

0 Media Surface Activity 
0 Volumetric Surface Activity 

Step 1 : Calculate the relative shift A h s .  

A h s  = 1.0 
Nos = (DCGL-LBGR)/o, 

where: 
A value of 1 .O was chosen since no survey data is available and A h s  may vary between 1 .O and 3.0. The 
use of 1 .O maximizes the number of surveys required. 

Step 2: Determine Sign p using the calculated relative shift and Table 7- 1. Sign p is the estimated probability 
that a random measurement from the survey unit will be less than the DCGL, when the survey unit 
median is actually at the LBGR. Sign p = 0.84 1345 

Step 3: Determine Decision Error Percentiles for Z,., and Z1-p and the selected decision error levels a and p. 
Typical (a) and (p) values used at WETS are 0.05 and 0.05 respectively. This yields a ZI., and Z,+ 
value of 1.645 and 1.645 respectively. 

Step 4: Calculate Number of Data Points (N) for Sign Test using the following equation: 

(Z1-m + 4, l2 N =  = 23.22 
4(Signp - 0.5)2 

Step 5: Increase the number of data points by 20% to ensure sufficient power of the tests and to allow for 
possible data losses. 23.22* 1.2 = 27.86 

Conclusion: 

A total of 28 data points will be needed to satisfy MARSSIM statistical requirements. 

. . .. 

RFSS RE Printed Name Date 
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RSFORMS-16.01-10 
PAGE 13 of 15 

SURVEY PACKAGE SURVEY MAP 

Package ID: 2000-0 1 

Survey Area: Not Applicable 

Survey Unit Description: In 1969, transformers 5 15 and 5 16 and the weatherproof switchgear 
were set in place on a concrete pad on the hillside west of building 776. In 1973, Building 575 
was built to enclose the switchgear. Building 575 is approximately 15 fl wide by 30 ft long. 
Floor Area (m’): 105 

Building: 575 

Survey Unit: Interior 

I Total Area (m’): 305 

SEE ATTACHED SURVEY MAP 
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SURVEY PACKAGE SURVEY MAP Attachment to RSFORMS-I 6.01 -1 0 1 Page 14 of 15 

?v $Y 
Package ID: 2000-01 
Biilding: 575 
Survey Unit: Interior 

Bldg. 575 - Interior 

5 5 
4 4 
3 3 
2 2 
I I 

South Wall 
5 
4 
3 
2 
1 

A B C D E  

0 = one square meter 

= direct 8 swipe 

Scan Surface Area = 30.5 m2 



Package ID: 2000-01 
Building: 575 
Survey Unit: interior 

SURVEY PACKAGE SURVEY MAP 
Revision I 

Attachment to RSFORMS-16.01-10 
Page 14 of 15 

Bldg. 575 - Interior I 

West Wall 
5 
4 
3 
2 
1 

A B C D E F G H I  J K L M N O  

South Wall 
5 
4 
3 
2 
I 

A B C D E  

East Wall 
5 
4 
3 
2 
1 

A B C D E F G H I  J K L M N O  

North Wall 
5 
4 
3 
2 
1 

A B C D E  

7 7 
6 6 
5 5 
4 4 
3 3 
2 2 
1 1 

A B C O E F G H I J K L M N O  A B C O E F G H I J K L M N O  

Total Surface Area = 

10% Scan Surfam Area = 41 m2 

41 0 m2 

0 = one square meter 

= direct & swipe 

4 .  



RSFORMS-16.01-09 
PAGE 15 of 15 

SURVEY PACKAGE VALIDATION CHECKLIST FORM 

Package ID: 2000-0 1 

Survey Area: Not Applicable 

Building: 575 

Survey Unit: Interior 

Survey Type: Reconnaissance Level Characterization Survey 0 
All Documentation Reviewed for Completion RCT PRE 

Final Status Survey X 

I Supervisor 

Scan Surveys 
I 

/J m Total Activity Surveys 
I I 

NA NA 
Exposure Rate Surveys 

/J mw Removable Surveys 
I I 

NA- Nb Media Samples 

(VA Izlk 
Volumetric Samples 

I 

All Surveys and Samples Accounted For RCT PRE 

Scan Surveys 
Supervisor 

d m4 
I I 

w Total Activity Surveys 

NA- Exposure Rate Surveys 
I 

Removable Surveys 

Nh Volumetric Samples 
I 

Comments: 

Rev. 9/99 
"? Y3 \ 



n 

1 

RCT Foreman Printed Name 

SURVEY SIGNATURE SHEET I 

I 

/Z&k-- 3-27- 60 

0 

Quality Control Measurements Performed By 



Survey Unit Description 

INSTRUMENT DATA SHEET 

Removable Contamination Survey Instrument Data 

I 
Instrument MDA I 

33 
- 

25 

Total Surface Activity Instrument Data 

b anufacturer I NETech. 

Electra 

Survey Dati 

Dunt Ume count time 

N.E. Tech. N.E. Tech. 

Electra Electra , 

+ hlc T€C* I 
I 

C L f C M  I 
- 9  10 11 12 I 8 

I 
I 
I I 

I 
I 

I I 

Page '2/ of 14 37 I a0'l 



@ Package ID: 200091 
Building: 575 
Survey Unit: Interior 

SURVEY PACKAGE SURVEY MAP 
Revision I 

Attachment to RSFORMS-16.0~-10 
Page 14 of 15 

Bldg. 575 - Interior 
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Final Survey NE Electra 
Scan & Investigation Survey Map 

Refer to the Final Suw& NE Electta Scan & Investigation Survey Form for instrumentation, surveyor & approval information. - 

Legend: "R"- Roof, ccW" - West Wall, USn - South Wall, "En - East Wall, '(N" - North Wd11 
-Ceiling, "F" I Floor 

* 

* Designates corner closest to A-1 aoint of reference 
ResultslComnts: 
Elcctra alpha scans were performed at the locations detailed on the survey wp(s). All mquired accessible areas were scanned. All initial scan results were 
<225 dpm/100cm2. unless noted on the survey form. 
Elcctm beta scans were performed in required accessible arms. Initial scan r&ults indicated no detectable activity above background unless noted on the 
survey form. 



.. 

‘ 0  

Final Survey NE Electra 
Scan & Investigation Survey Map 

Legend: ‘(Rn- Roof, “W” - West Wall, - South Wall, “E” - East Wall, ‘(N” - North Wall 
C6 YY C -Ceiling, “Fn - Floor 

J - I  

Designates corner closest to A-1 point of reference 
Kcsults/comments: 
Electra alpha scans were performed at the locations detailed on the survey map(@. All required accessible areas were scanned. All initial scan results were 
<225 dpd100cm2, unless noted on the survey form. 
Electm beta scans were performed in required accessible areas. Initial scan results indicated no detectable activity above background unless noted on the 
survey form. ‘’ ” Rev.020900 c:\Pinal Survey\DPElectraSurvey020900.doc 
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Final Survey NE Electra 
Scan & Investigation Survey Map 

Legend: uR’y- Roof, “W” - West Wall, - South Wall, c(E” - East Wall, “N” - North Wa’ll 
“C” -Ceiling, “F” - Floor 

’ Desimates corner closest to A-1 aoint of reference v 

ResultS/Comments: 
Electra alpha scans were performed at the locations detailed on the survey map($). All required accessible areas were scanned. All initial scan results were 
U 2 5  dpd100cm2, unless noted on the survey form. 
Electra beta scans were performed in required accessible EEBS. Initial scan results indicated no detectable activity above background unless noted on the 
survey form. 

Rev. 020900 c:\Final Survey\DPElectraSurvey020900.doc 



. a  

Survey Area: 
PA 

Final Survey NE Electra 
Scan & Investigation Survey Map 

Survey Unit: Building: 
? 

1 r r t n  L JR c7r 

c 

RCT InitialsiDate: /d 3/zu[c a RCT InitialsDate: RCT InitialdDate: l’ Ik 
Refer to the Final Survey NE Electra Scan & Investigation Survey Form for instrumentation, surveyor & approval information. 

Legend: “R”- Roof, “W” - West Wall, “S” - South Wall, “E” - East Wall, ‘<N” - North Wall 
T” -Ceiling, “F” - Floor 

* Designates corner closest to A-1 point of reference 
Resu Its/Comen ts: 
Electra alpha scans were performed at the locations detailed on the survey map(s). All required accessible areas were scanned. All initial scan rewlts were 
~ 2 2 5  dpm/100crn2, unless noted on the survey form. 
Electra beta scans were performed in required accessible areas. Initial scan r e h s  indicated no detectable activity above background unless noted on the 
survey form. 

Rev. 020900 c:\Final Survey\DPElectraSurveyO20900.doc 



Final Survey NIE EIectra 
Scan & Investigation Survey Form 
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Final Survey NE Electra . 

Scan & Investigation' Survey Form 
(Continuation Sheet) 



,- 

Final Survey NE Electra 
Scan & Investigation Survey Form 

Survey Area: Survey Unit: Building: Survey Unit Description: /lJA /EJ7UlObC 7c- 



Package ID: 200001 

Sunrey Unit: Interior 
@ Building: 575 

Bldg. 576 - Interior 

SURVEY PACKAGE SURVEY MAP 
Revision I 

Attachment to RSFORYS-16.01-10 
Page 14 of I 5  

West Wall . . . . -. . 

5 
4 
3 
2 
1 

South Wall 
5 
4 
3 
2 
I 
A B C D E  

A B C D E F G H I J K L M N O  

East Wall 
5 
4 
3 
2 
1 

North Wall 
5 
4 
3 
2 
1 

A B C D E  

I i o  I 6 I 
= one square meter 

= direct & swipe 

Total Surface Area = 

10% Scan Surface Area = 41 rn2 

410 m2 

X I  through X5 are extra random points for use in the field 

J* x\ 'n4aUuc\+lfLIm--f 

fl-55 rq. 



I 
f 

Total Surface Activity Data Sheet I 
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Survey Area: ~ l / t  1 Survey Unit: , m l o g ]  Building: ~C-KT 
Survey Unit Descriptio 2Cms. Jkd. e &3 0 - f ~ ~ ~  

Total Surface Activity Data Sheet I 

90 
90 

90 90 

90 90 
90 90 
90 90 
90 90 

90 90 

90 90 

/- 90 

r 

/ 
1 

/ 
/ 

1 

90 90 4 6  6q-l 3.4 B55 4 /YL 557) E Q C  1\ (1 
90 90 y.7 bo*( & 7Bq (-3 /$SF G . 0  GOA 

I a0 v-3 2 2 L d  
1\ 11 

IWQC - I \  
90 2 7 C? /Y*7 GqX id. 77 5% I 2T7 I1 11 

11  I 1  

90 90 q e 7  783  8 G  -0.3 
SPQC 

- '-I 6 QC 

- 

90 -111 21.6 -36) 90 383 5W 8 yT3 q.7 18!!3 C 

U easurements are to be collected by a different technician than the original survey. Mark the QC location 
number in the "Sample Location" column. Material background is sumed to be zero unless otherwise noted. "LAB" - local 
area background. Page 13 of !T 



Removable Contamination Data Sheet 



3.2 BS75 Exterior 
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RSFORMS-16.01-03 
PAGE 1 OF 15 

SURVJ3Y PACKAGE COVER SHEET 

Package ID: 2000-01 Building: 575 
Suwey Area: Not Applicable 

Survey Unit Description: In 1969, transformers 5 15 and 5 16 and the weatherproof switchgear 
were set in place on a concrete pad on the hillside west of building 776. In 1973, Building 575 
was built to enclose the switchgear. Building 575 is approximately 15 ft wide by 30 ft long. 

Survey Unit: Exterior 

Building Information: 
Survey Type: Reconnaissance Level Characterization Survey 0 Final Status Survey X 
Building Type: Type 1 X Type 2 0 Type 3 0 
Classification: Class 1 0 Class 2 0 Class 3 X Unknown 0 
Contaminants of Concern: Plutonium X Uranium X Other 0 
Justification for Classification: This facility has no known history o f  radiological 
contamination. 
Special Support Requirements: Ladder, manlift, scaffolding, andor remote reach tools and 
instrumentation may be required for surveying in overhead areas. Overhead areas include 
upper walls and ceilings on the interior and upper walls and roof on exterior. 
Special Safety Precautions: Access to overhead areas may require additional controls. Use 
caution when working in overheads. 

[solation Controls: 
Level 1 0 Level2 X NIA 0 

Labeling Requirements: The location where fixed and removable surveys are performed will 
be marked using a sticker or a marker and then cross-referenced to the survey results. 

Survey Package Implementation: 

NOT APPLICABLE 

Suwey Package Closure: 



RSFORMS- 16.0 1-04 
PAGE 2 OF 15 

SURVEY PACKAGE TRACKING FORM t 

Package ID: 2000-0 1 I Building: 575 

Survey Area: Not Applicable I Survey Unit: Exterior 

Initiator/ Date I Release Date I Validation Date I Closure Date 

Rev. 9/99 

(so 
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I SURVEY PACKAGE CORRECTION/CHANGE HISTORY FORM 

Package ID: 2000-0 1 

Survey Area: Not Applicable 

Building: 575 

Survey Unit: Exterior 

Change # Description Initiator/ PRE 
Date 

Rev. 9/99 

b1 
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INITIAL SURVEY PACKAGE DESIGN FORM 

Package ID: 2000-01 Building: 575 Type: 1 

Survey Area: Not Applicable Survey Unit: Exterior Area (m'): 305 

Survey Unit Description: In 1969, transformers 5 15 and 5 16 and the weatherproof switchgear 
were set in place on a concrete pad on the hillside west of building 776. In 1973, Building 575 
was built to enclose the switchgear. Building 575 is approximately 15 Et wide by 30 ft long. 

Survey Unit Description: 

Survey Type: Classification: 
RLC Survey 0 FSS 0 
RandomRTniform I Biased Surface I Equipment Surface I Media Samples I Volumetric /'I Surface ActivitV 

I Class 1 Class 2 Class 3 6 own 0 

Survey Unit Description: 

Survey Type: massificrmtion: 1 \ / 

I 
Building: Type: Survey Area: 

Survey Unit: I Area(m2): 

Survey Unit Descr 

SurveyType: ,/ Classification: 
RLC Survey@ FSS 0 Class 1 0 Class 2 0 Class 3 0 Unknown 0 

Biased Surface Equipment Surface Media Samples Volumetric Surface Activity 
Actlvity Activity Samples Scans 

Measurements Measurements 
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SURVEY PACKAGE SURVEYISAMPLING INSTRUCTIONS FORM 

Package ID: 2000-0 1 

Survey Area: Not Applicable 

Survey Unit Description: In 1969, transformers 5 15 and 5 16 and the weatherproof switchgear 
were set in place on a concrete pad on the hillside west of building 776. In 1973, Building 575 
was built to enclose the switchgear. Building 575 is approximately 15 ft wide by 30 ft long. 

Minimum Survey/Sampling Measurement Requirements 

Building: 575 

Survey Unit: Exterior 

Measurement 

Surface Activity 
Measurements 

Number and Type 

EXTERIOR WALLSIROOF: 
28 surveys will be taken per the attached survey 
map. 

QUALITY ASSURANCE SURVEYS 

EXTERIOR WALLSIROOF: 

5 surveys will be taken per direction from 
radiological engineering. 

63 

Comments 

SEE NOTE 1 
SEE NOTE 2 
SEE NOTE 3 
SEE NOTE 4 
SEE NOTE 5 

SEE NOTE 6 
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SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

Package ID: 2000-0 1 

Survey Area: Not Applicable 

Survey Unit Description: In 1969, transformers 5 15 and 5 16 and the weatherproof switchgear 
were set in place on a concrete pad on the hillside west of building 776. In 1973, Building 575 
was built to enclose the switchgear. Building 575 is approximately 15 ft wide by 30 ft long. 

Minimum Survey/Sampling Measurement Requirements 

Building: 575 

Survey Unit: Exterior 

Measurement 

Surface Scanning 

Media Samples 

Volumetric 
Samples 

Isotopic Gamma 
Scans 

Number and Type 
EXTERIOR WALLS/ROOF: 
Biased surface scans will be performed on the 
exterior where contamination would accumulate, 
This includes seams, cracks and corners. Both 
the exterior walls and roof will be scanned. 

10% of the total area will be scanned. 

QUALITY ASSURANCE SCAN SURVEYS 
EXTERIOR WALLS/ROOF 
5 percent of total number of scans or of total 
scan area will be taken per direction from 
radiological engineering. 

NONE 

NONE 

Comments 

SEE NOTE 1 
SEE NOTE 2 
SEE NOTE 3 
SEE NOTE 4 
SEE NOTE 5 
SEE NOTE 6 

bq Rev. 9/99 
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SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

Package ID: 2000-0 1 I Building: 575 
Survey Area: Not Applicable 

Survey Unit Description: In 1969, transformers 5 15 and 5 16 and the weatherproof switchgear 
were set in place on a concrete pad on the hillside west of building 776. In 1973, Building 575 
was built to enclose the switchgear. Building 575 is approximately 15 ft wide by 30 ft long. 

Survey/Sampling Instructions 

Survey Unit: Exterior 

NOTE 1: Surveys of the area were established on a random basis and are delineated on page 14, RSFORMS- 
16.01-10, of the survey package. Survey points will be taken in the middle of the survey grid and will be cross- 
referenced to a common reference point in the trailer. These surveys will be taken in accordance with PR0-476- 
RSP- 16.02, "Radiological Surveys of Surfaces and Structures", for the following: 

Total alpha contamination 
Total beta contamination 

0 Removable alpha contamination 
0 Removable beta contamination 
0 

For total alpha and total beta surveys, the LAB will be determined at each survey point by placing a piece of 
plywood over the probe face that is at least 0.5 inch thick and performing an alpha count and a beta count. The 
material background for both total alpha surveys and total beta surveys will be considered to be 0 dpd100 cm2 

Biased scan measurements for alpha then betdgamma contamination 

Alpha and beta scanning will be performed per Letter RSR-001-00, "Scan Survey Requirements for the Pre- 
Demolition Survey for the Group B/C Facilities," dated 2/8/00. All surveys will be documented per Letter RSR- 
002-00, "Radiological Survey Forms for the Re-Demolition Survey for the Group B/C Facilities," dated 2/9/00. 

NOTE 2: Quality assurance prescribed surveys of the area will be taken in accordance with PRO-476-RSP-16.02, 
"Radiological Surveys of Surfaces and Structures" per the requirements in PRO-479-RSP- 16.05, "Radiological 
Survey/Sample Quality Control," for the following: 
0 Direct alpha contamination 

Direct beta contamination 

The location of quality assurance surveys will be delineated by radiological engineering after the initial surveys 
are performed. Quality assurance surveys will be performed by a different individual than performed the original 
survey. 

Scan measurements for alpha then betdgamma contamination 

NOTE 3: The RCT shall document the results for all surveys performed and maintain with the survey 
instructions package. 

NOTE 4: All survey instruments will be performance checked both prior to and after performing surveys, and 
both performance checks will be documented. Contact Radiological Engineering for direction if an instrument 
fails the post performance check. 
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SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

Package ID: 2000-0 1 1 Building: 575 

Survey Area: Not Applicable I Survey Unit: Exterior 

Survey Unit Description: In 1969, transformers 5 15 and 5 16 and the weatherproof switchgear 
were set in place on a concrete pad on the hillside west of building 776. In 1973, Building 575 
was built to enclose the switchgear. Building 575 is approximately 15 ft wide by 30 ft long. 

Survey/Sampling Instructions 

NOTE 5: The following MDA requirements are a goal for each survey instrument. The MDA shall not exceed 
the Investigation Levels outlined in NOTE 6. 
0 

0 

0 

10 d p d l 0 0  cm2 for removable alpha contamination 

50 dpd100 cm2 for total alpha contamination 
500 d p d l 0 0  cm2 for removable beta contamination 

2500 dpd100 cm2 for total beta contamination 

150 dpm/100 cm2 for alpha scan 

7500 dpm/lOO cm2 for beta scan 

NOTE 6: If a survey result exceeds the following investigation levels, contact radiological engineering before 
proceeding: 
0 

0 

0 

0 

0 

0 

An investigation will be performed into the elevated results. 

15 dpd100 cm2 for removable alpha contamination 

75 dpmI100 cm2 for total alpha Contamination 

750 dpm/100 cm2 for removable beta contamination 

3750 dpm/l00 cm2 for total beta contamination 

225 dpd100 cm2 for alpha scan 

11250 dpm/100 cm2 for beta scan 

(J (p Rev. 9/99 
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Sample 
Number 

**Net Activity 
Location / Gross Counts LAB Bkgd Net Counts *Gross Activity Gross Activity - 

Mat. Area Bk d. 
(dpm/100 cm ) 

a P 9 Y  a P J  a P J  a P J  U P J  

(dpm/100 cm') 
(CPm) (CP4  9 Description (cpm) 

CI 
Inst, No.: Ply Probe No.: 

I 

P J  
Eficiency (%): a c m/d m Mat. Area Bkgd: M. ar (dwn/lOO cm2) 

Probe Correction Factor: a ar (100 cm2/probe area) 
h4DC (dpm/lOO cm2): a ar 

Cal. Due Date: Survey Type: Alpha Beta 

I 

RCT Pnnted Name Employce # RCT Signahwe Date 

RCT Technical Supervisor Printed Name Employee # RCT Technical Supervisor Signature Watt 
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REMOVABLE SURFACE ACTIVITY DATA SURVEY FORM 

Survey Area: NOT Survey Unit: EXTERIOR Building: 575 
APPLICABLE 
Survey Unit Description: In 1969, transformers 5 15 and 5 16 and the weatherproof switchgear were set in place 
on a concrete pad on the hillside west of building 776. In 1973, Building 575 was built to enclose the 
switchgear. Building 575 is approximately 15 ft wide by 30 ft long. 

Smear Survey Instrument Data 

Count Date / Time: 
Inst. No.: Probe No.: 
Inst. Efficiency (%): 0: Oy 

Cal. Due Date: Survey Type: Alpha Beta-Gamma 
MDC (dpm/100 cm2): a Br Inst. BKG: a Or (cpm) 

Removable Survey Data 

Swipe Location I Comments Gross Counts Net Counts Removable Activity * 
Number Description CPm CPm (dprn/100 cm2) 

* (GROSS Cts - Inst. Bkg) + (Eff.) = ACTIVITY 

RCT Printed Nunc Employce u RCT Signature Date 

RCT Technical Supervisor Printed Name Employee # RCT Technical Supervisor Signnture Date 



RSFORMS-16.02-03 
PAGE 11 of 15 c .  SURFACE SCANNING DATA SHEET 

Sample Location I 
Number Description 

urvey Area: NOT APPLICABLE I Survey Unit: EXTERIOR I Building: 575 

scan 
Comments (dpm/100 cm2) 

a* P,Y* 

RCT Printed Name 

RCT Technical Supervisor F'rinted Name 

Employee # RCT Signature Date 

Employee # RCT Technical Supervisor Signature DatC 

* If an elevated count rate or a sustained audible increase in the count rate is observed during the scan survey, OR 
the rate meter alarm sounds, THEN: Scan the immediate vicinity to determine the bounds of the elevated activity, 
and take a "Total Surface Activity" measurement and record. Mark the location of most elevated activity on the 
surface with a self-adhesive label or equivalent, ensuring that the marking is not applied directly over the point of 
interest. Further analysis is required by RS Supervision. 
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SURVEY PACKAGE CALCULATION WORKSHEET 

Package ID: 2000-01 I Building: 575 

Survey Area: Not Applicable I Survey Unit: Exterior 

Survey Unit Description: In 1969, transformers 5 15 and 5 16 and the weatherproof switchgear 
were set in place on a concrete pad on the hillside west of building 776. In 1973, Building 575 
was built to enclose the switchgear. Building 575 is approximately 15 f t  wide by 30 ft long. 

X Total Surface Activity 
X Removable Surface Activity 

0 Media Surface Activity 
0 Volumetric Surface Activity 

Step 1 : Calculate the relative shift Ah,. 
No5 = (DCGL-LBGR)/a, 
l o s  = 1.0 

where: 
A value of 1 .O was chosen since no survey data is available and 10, may vary between 1 .O and 3.0. The 
use of 1 .O maximizes the number of surveys required. 

Step 2: Determine Sign p using the calculated relative shift and Table 7-1. Sign p is the estimated probability 
that a random measurement from the survey unit will be less than the DCGL, when the survey unit 
median is actually at the LBGR. Sign p = 0.841345 

Step 3: Determine Decision Error Percentiles for Z,, and Z1+ and the selected decision error levels IX and p. 
Typical (a) and (j3) values used at WETS are 0.05 and 0.05 respectively. This yields a Z,, and 21-p 
value of 1,645 and 1.645 respectively. 

Step 4: Calculate Number of Data Points (N) for Sign Test using the following equation: 

+ z , - p  l2 
N =  = 23.22 

4(Signp - 

Step 5: Increase the number of data points by 20% to ensure sufficient power of  the tests and to allow for 
possible data losses. 23.22* 1.2 = 27.86 

Eonclusion: 

A total of 28 data points will be needed to satisfy MARSSIM statistical requirements. 

RICK ROBERTS 

Rev. 9/99 70 
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SURVEY PACKAGE SURVEY MAP 

Package ID: 2000-0 1 I Building: 575 

Survey Area: Not Applicable I Survey Unit: Exterior 

Survey Unit Description: In 1969, transformers 5 15 and 5 16 and the weatherproof switchgear 
were set in place on a concrete pad on the hillside west of building 776. In 1973, Building 575 
was built to enclose the switchgear. Building 575 is approximately 15 ft wide by 30 ft long. 
Floor Area (m'): 105 I Total Area (rn'): 305 

SEE ATTACHED SURVEY MAP 

Rev. 9/99 71 



Package ID: 2000-01 
Building: 575 
Survey Unit: Exterior 

Bldg. 575 - Exterior 

West Wall 

SURVEY PACKAGE SURVEY MAP 
Revision 1 

Attachment to RSFORMS-16.01-10 
Page 14 of 15 

North Wall 
4 
3 

2 
1 

A B C D E  

5 
4 
3 
2 
1 

A B C D E F G H I  J K L M N O  

4 4 
3 3 
2 2 
1 1 

A B C D E  A B C D E F G H I  J K L M N O  

Roof 
7 
6 
5 
4 
3 
2 
I 

A B C D E F G H I J K L M N O  

7 12 

Total Surface Area = 

10% Scan Surface Area = 28 m2 

280 m2 

0 = one square meter 

= direct & swipe 

X1 through X5 are extra random points for use in the field 

7a- 



Package ID: 2000-01 SURVEY PACKAGE SURVEY MAP Attachment to RSFORMS-16.01-10 
Building: 575 Page 14 of I S  
Sunr'ey Unit: Exterior 

Bldg. 576 - Exterior 

0 = one square meter '7 = direct & swipe 

Total Surface rea = 305 m2 

10% Scan urface Area = 30.5 m2 B 

13 GS (a1 
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SURVEY PACKAGE VALIDATION CHECKLIST FORM 3 

Package ID: 2000-0 1 , Building: 575 

Survey Area: Not Applicable Survey Unit: Exterior 

Survey Type: Reconnaissance Level Characterization Survey 0 Final Status Survey X 

All Documentation Reviewed for Completion RCT PRE 
Supervisor 

Scan Surveys 
I I 1 

Total Activity Surveys 

Exposure Rate Surveys NA 
Removable Surveys 

Media Samples d 
I I 

Nh N A  Volumetric Samples 
I 

All Surveys and Samples Accounted For RCT PRE 
Supervisor 

Scan Surveys 
I 

d w Total Activity Surveys 

#A. Nk 
Exposure Rate Surveys 

Ew Removable Surveys 

/J w Media Samples 

MA- hf!! 
Volumetric Samples 

I I 

Comments: 

7 l( 



c 

SURVEY SIGNATURE.SHEET I 

# 

Quality Control Measurements Performed Bv 



c 

..- 
, .  

SURVEY SIGNATURE. SHEET I 
, '  



Survey U nit Des cri pt i on 
t A\A L S .  ~ O O C  

INSTRUMENT DATA SHEET 

Removable Contamination Survey Instrument Data I 
Manufacturer 
Model 
Inst. ID # 1 2 3 4 5 
Serial # 
Cat. Due Date 
Analysis Date 
Instrument Bkg (y: 
IO-min count time 4u.7 
Instrument Eff (%) 
Instrument MOA 

I 

3- Z-l-wpu 

7s. c 2-min count tim 

~ 

Total Surface Activity Instrument Data 

77 



57r 
Survey Unit Description 

L P  * 
I INSTRUMENT DATA SHEET 

7 

Removable Contamination Survey lnstrum,ent Data 

I 

ivL n4u 

CLtCP47A 

klanufacturer N.E. Tech. N.E. Tech. N.E. Tech. 

dodel Electra Electra Electra .. 

nst. ID # +  
;erial# / Probe # 

:at. Due Date 
I 

9 io/ ' 11 12 7 8 

I I I 2 1 * ) q  / * I f  

;urvey Date ,' - 9.e .  0 0  , I I 

/ 35 2c ? %  2 r  
Instrument MDA 

c;. c b s c I - c  4&. 3 

Total Surface Activity Instrument Data P 

7J 
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* Package ID: 2000-01 
Building: 575 
Sunrey Unit: Exterior 

SURVEY PACKAGE SURVEY MAP Attachment to RSFORMS-46.01-10 
Revision I Page 14 of 15 

b G % m s A ~ :  

Bldg. 575 - Exterior 

North Wall 
4 
3 
2 
1 

I South Wall 
1 4  
' 3  

2 
1 

A B C D E F  

3%") 



Final Survey NE Eiectra 
Scan & Investigation Survey Map 

‘ ~ u r v e y ~ r e a :  Survey Unit: Building: 
EcrA f & ” f f A  ruf-2 7; 5 3 c  

Survey Unit Description: 

Refer to the Find Survey NE Elam Scan & Investigation Survey Form for inshumentation, surveyor & approval information. 

Legend: uR”- Roof, “W” - West Wall, -South Wall, uEn -East Wall, “Nn - North Wall 
W’ -Ceiling, ”F” - Floor 

G.- 2’L 

8 

c-I E 

Y 

.. 

* Designates corner closest to A4 point of reference 
ResultdComments: 
Electm alpha scans were perfowed at thc locations detailed on the survey map(& All W u i d  fvxessible amwwe scanned.  AI^ initial %an results were 
a 2 5  dpd100cm‘” unless noted on the survey form 
Elcctra beta scans were performed in q u i d  accessible areas. Initial scan results indicated no detectable &it$ above backpund unless noted on thc 
survev forni. 

. 



Final Survey NE Electra 
Scan & Investigation Survey Map 

".A T.r. '1+/ZfdX- s 7 c  ".A T.r. '1+/ZfdX- 

Refer to the Final Survey NE Electra Scan & Investigation Survey Form for instrumentation, surveyor & approval information. - 

s 7 c  

b4LL 5 

e 

Legend: "R"- Roof, Wn - West Wall, -South Wall, aEn -East Wall, W" - North Wdll 
V' -Ceiling, 4'P - Floor 

Designates corner closest to A-1 point of reference 
ResuIts/comments: 

... 

* .  
c 

Wectra alpha scans were pctfomed at the locatianS detailed on the survey map(+ All nquired accessible a m i  were scanned. AII initial scan results were. 
R 2 5  dpmllOOcmz. unless noted on the survey form 
Elcctra beta scans were performed in required accessible areas. Initial scan reiults indicated no detectable activie above background unless noted on the fl, I 



PinaI Survey NE Electra 
Scan & Investigation Survey Map 

Survey Area: survey Unit: Building: 

Survey Unit Description: 
N A  F.*T5ir7td/Z s 7 c  

WALL5 

Legend: uR'7- Roof, rcWn - West Wall, "Sn -South Wall, - East Wall, '&N" - North Will 
"C" -Ceiling, - Floor 

. .  

.. . 

0 :  

* Designates corner closest to A4point of reference 
Rcsul~comments: 
Electra alpha scans were perfo@ at the locations detailed on the survey map(S). ,411 rrquind accessible areaswen scanned. All initial scan results werc 
R 2 5  dpnJ100cm2, unless noted on the survey form. 
Elecha beta scans were performed in required accessible areas. Initial scm rcbults indicated no detectable activiG above backpund unless noted on the 
survey foi-m. fa- 



83 

Survey Area: Survey Unit: 
I4 LXW\W 

Building: 
%535 

. .  

* Designates corner closest to A-1 point of referexice 
ResultdComcnts: 
Elcctra alpha scans wcre performed at the locations detailed on the survey map($). AH required accessible a t w  were scanned. All initial scan results were’ 
a 2 5  dpM100cm2, unless noted on the survey form 
Electra beta scans were performed in required accessible areas. Initial no detectable activi above background unless noted on the 
survey form. A J. .A 



c 

Survey Unit: Building: 
NA €~TuL\oe %53S 

Survey Area: 

Survey Unit Description: db SC&A 
I RCT Initials/Date: &@, 3 -”.t. ob RCT InitialdDate: hA ~ m ~ ~ s l ~ a t e :  M 

I 

Final Survey NE Electra 
Scan & Investigation Survey Map 

Legend: “R”- Roof, “W” - West Wall, - South Wall, “E” - East Wall, ‘(N” - North Wall 
“C” Xeiling, “F” - Floor 

a- \s 

* Designates corner closest to A-1 point of reference 
ResultslComents: 
Elecin alpha scans were performed at the locations detailed on the survey map(5). All required accessible arcas were scanned. All initial scan results were 
e225 dpd100cm2, unless noted on the survey form. 
Electra beta scans were performed in required accessible areas. Initial scan results indicated no detectable activity above background unless noted on the 
survey form. 

Rev. 020900 c:\Final Survey\DPElectraSurvey020900.doc 



57s 
Bullding: 

LKTI@Or;Z 
Survey Unit: 

UlP 
Survey Unit Description: 

w e  f 1 b .r 
RCT Initials/Date: 3 124 a R n  Initialaate: rJ Jls RCT InitialdDate: r3 

0 

I 

Refer to the Final SurveybE Electra Scan & Investigation Survey Form for instrumentation, suweyor & approval information. 

Legend: ‘<R”- Roof, “W” - West Wall, crS” - South Wall, ”E” - East Wall, “N” - North Wall 
“C” -Ceiling, “F” - Floor 

* Designates corner closest to A-1 point of reference 
Results/Comments: 

U d .  
Rev. 020900 c:\Final Survey\DPElectraSurvey0209~.doc 
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Final Survey NE Electra 
Scan & Investigation Survey Map 

{Kit n r o a  C?%- 

Legend: “R”- Roof, “W” - West Wall, - South Wall, ‘E” - East Wall, “N” - North Wall 
T” <ding, “F” - Floor 

0 

* Designates corner closest to A-1 point of reference 
ResultslComments: 
Electra alpha scans were performed at the locations detailed on the survey map($). All required accessible arcas were scanned. All initial scan results were 
1225 dpmllOOcmz, unless noted on the survey form. 
Electra beta scans were performed in required accessible areas. Initial scan results indicated no detectable activity above background unless noted on the 
survey f0rnl. 
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Final Survey NE Electra 
Scan & Investigation Survey Map 

Survey Unit: Buildhg: 
rJ I45 \7r”lC Survey Area: 

Survey Unit Description: 

RCT lnitials/Date: 0~ 3/m/qO RCT InitialdDate: RCT InitialdDate: N Ls I 
Refer to the Final Survey NE Electra Scan & Investigation Survey Form for instrumentation, surveyor & approval information. - 

Legend: “R”- Roof, ccW” - West Wall, USn - South Wall, UE” - East Wall, (‘N” - North Wall 
“C” -Ceiling, aF” - Floor 
@,C.  5&! 7 

A-l  VJ 

’ Designates corner closest to A-1 point of reference 
Results/ConWrmts: 
Electra alpha scans were performed at the locations detailed on the survey mp(s). All required accessible areas were scanned. All initial scan results were 
U25 dpm/100cm2, unless noted on the survey form 
Electra beta scans were performed in required accessible areas. Initial scan reblts indicated no detectable activity above background unless noted on the 
survey form. 

Rev. 020900 c:\Final Survey\DPElectraSurvey020900.doc 
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Final Survey NE Electra 
Scan & Investigation Survey Form 

G7LfECJR Flc 'I 

..  
r 
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Final Survey NE Electra 
Scan & Investigation Survey Form 

r 

c 

Survey Area: Survey Unit: Building: 

Survey Unit Description: 
/z/le f r  ryt NE 7T- 

w 4 e e  f 
Electra DP-6 Betu 

60-se~ PAT 
(dpdIOOcm2) 

observed? 
‘r‘ or ‘W’ 

13 I I I LJ 

Eieciru DP-6 Alpha 

‘Y“ or “N“ 



Final Survey NE Electra 
Scan & Investigation Survey Form 



* * *  

. .; : I 1 .  

. '  

Final Survey NE EIectra 
Scan & Investigation Survey Form 



Final Survey NE Electra 
Scan & Investigation Survey Form 

c 
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d I!& 

Final Survey NE Electra 
Scan & Investigation. Survey Form 

(Continuation Sheet) - b- 

Audible (dpd1oOcrn2) 
observed? 
"Y' or 'W 

1. 

I I 

I I 

I I 

I I 

Rev. 020900 c:\Final Survey\DPElectraSurvey€t2O~.doc 
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urvey Area: MA I Survey Unit: c’y7,12curL I Building: s’ 7 c  

urvey Unit Description 



urveyArea: I Survey Unit: G~~~~~~ I Building: s7c 
urvey Unit Description 

L S .  

Removable Contamination Data Sheet 

I I J 
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Package ID: 2000-01 
Building: 575 
Sunrey Unit: Exterior 

,. *I '&,* 

SURVEY PACKAGE SURVEY MAP 
Revision I 

Attachment to RSFORMS-16.01-IO 
Page 14 of 15 

Bldg. 575 Exterior 

4 
3 
2 
1 

4 4 
3 3 
2 2 
1 1 

Roof 

'0 = one square meter 

= direct & swipe 

Total Surface Area = 

10% Scan Surface Area = 28 rn2 

280 m2 

i 
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I ROOF SAMPLE LOCATION e 
I Survey unit: EXTERIOR IBuilding: 575 SuryeyPJea: NA 

Survey unit Description 

INSTRUMENT DATA SHEET 

Total Surface Activity Instrument Data 0 

Removable Contamination Survey Instrument Data 

Survey Date 4/5/00 
Alpha Bkg (Beta Bkg I I 
90-sec 90-sec 
count time count time I .3 360 
Aloha Eff Beta Eff 
(om) (%I 20.85 29.89 
Alpha MDA Beta MDA 
90-sec 90-sec 

_count time count time 29.4 247 \ DIV/O! #DlV/O! DIV/O! DIV/O! 

Page of 5- 
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I I C  
ROOF SAMPLE LOCATION I 

SuveyArea: NA I Survey Unit: EXTERIOR lBuildine: 575 
Sutyey Ypit Description 

Sample 
location 

PRE 
H-3RIQC 

E-5R 

H-3R 

POST 

H-3R/PC 

E-5R 

H-3R 

RCTIO inst ID # Suwey count time Gross Count LAB Net counts Net Activity 
# (sec) (gcpm) (cpm) (cpm) (d pmM 00cm2) 

c1 P c1 s a P a P a P a P 
90 90 0.0 0 0.0 0 

7 7 90 90 12.0 413 2.7 375 9.3 38 44.6 127 
7 7 90 90 10.0 464 1.3 367 8.7 97 41.7 325 
7 7 90 90 12.0 437 1.3 360 10.7 77 51.3 258 

90 90 0.0 0 0.0 0 
7 7 90 90 10.0 415 1.3 385 8.7 30 41.7 100 
7 7 90 90 10.0 457 2.7 378 7.3 79 35.0 264 
7 7 90 90 8.0 444 4.0 375 4.0 69 19.2 231 

90 90 / 0.0 0 0.0 0 
90 90 0.0 0 0.0 0 
90 90 0.0 0 0.0 0 

90 90 , 0.0 0 0.0 0 
90 90 0.0 0 0.0 0 

/ 



. 
0 

' 
SurweyXrea: NA I survey Unit: EXTERIOR puilding: 575 
Survey Unit Description ROOF SAMPLE LOCATION 

b I 

Removable Contamination Data Sheet 



Final Survey NE Electra 
Scan & Investigation Survey Map 

S w c y  Area: survey unit: Building: 

Survey Unit Description: 
At& C k R  COR- 57r 

E w e  T h P L L  CYC&-ld . 

RcTInitiWate: Burp- I / .  c. u 3 RCT InitialdDate: Azuc- RCT Initials/Date:, 

*/ 

Legend: “R”- Roof, “W” - West Wall, USn - South Wall, “E” - East Wall, ccNn - North Wall 

N 
ic 

)c-3 ‘R 

&Cn -Ceiling, UF” - Floor 

* 

* Designates corner closest to A-1 point of reference 
ResultdComments: 
Electra alpha scans were performed at the locations detailed on the survey map($ All required accessible areas were scanned. All initial scan results were 
c225 dpd100cm2, unless noted on the survey form. 
Electra beta scans were performed in required accessible areas. Initial scan results indicated no detectable activity above background unless noted on the 
survey form. 

Rev. 020900 c:\Final Survey\DPElectraSurveyiJ2O~.doc 
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CHARACTERIZATION INSTRUCTION COVER SHEET 

Survey Area: N/A Survey Unit: N/A I Building: ~ - 5 7 5  
Survey Unit Descriptioi 
Characterization Package 

B-575 
Non-Radiological Concerns: Asbestos, PCB ballasts 
Special Support Requirements 
Ladder, scaffolding, or man-lift. CDPHE-certified asbestos inspector for inspections and sampling. RCTs to 
support sampling operations. 

Special Safety Precautions 
Fall protection is required for work above 6 ft. Respiratory protection at the discretion of IH. Access to roofs, 
stairs, or elevated structures may require additional approvals from security personnel. Refer to Activity 
Hazards Analysis and 3-PRO-1 65-RSP-07.02, "Contamination Monitoring Requirements" 

Sample containers must be labelled as described in the applicable Characterization Procedure. Obtain pre- 
printed, uniquely numbered sample labels from ASD or RLC project representative if applicable. 

This survey package is ready for implementation. Adequate detail is provided to allow implementation 
by the sampling team. DQO's and data evaluation requirements are covered in the Decontamination 
and Decommissioning characterization Protocol, MAN -0773 D C P . 

La bel i ng Requirements 

C ha racte riza t io n I ns t ru ct i o n I m p lem e n t at i o n 



Survey Area: N/A 1 Survey Unit: N/A 1 Building: 6-575 
Survey Un it Description 
Characterization Package 

SAMPLING AND SURVEY INSTRUCTIONS 

Minimum Survey & Sample Measurement Requirements 
Measurement 

Media samples for 
asbestos analysis 

Inspection of 
fluorescent light 
fixtures for PCB 
ballasts 

Amount & Type 
At discretion of asbestos 
inspector. SEE NOTES 1 AND 
2. 

All fluorescent light fixtures. 

~ ~___ 

Comients 
Sampler SHALL be a CDPHE Certified Asbestos 
Inspector; Sampling SHALL be performed according 
to PRO-563-ACPR, Asbestos Characterization 
Procedure; Inspection will determine precise sampling 
locations based upon accessibility. Sampler SHALL 
provide a map or sketch of precise sample locations 
and media (i.e,, show pipes, ducts, etc) 
Leaking PCB ballasts must be removed by qulaified 
individuals prior to release to commerce. 

NOTE I: In order that sampling locations may be unequivocally located after sample analysis, sampling 
locations SHALL be documented on sample maps as well as the appropriate logs as required by the 
applicable characterization procedure, AND the sample location SHALL be physically marked either with a 
sticker or other durable marking containing the RIN, event, and bottle numbers (or if an IH sample, the IH 
sample number) of the sample. 

NOTE 2: A Property /Waste Release Evaluation (PNVRE) is required for all analytical samples to be 
transported offsite for analysis. However, the instructions for RCTs and Radiological Operations Foreman in 
the following sections may be waived if it is deemed by Radiological Engineering (Arlan Moore) that no assay 
is required due to building history and process knowledge, per 3-PRO-141-RSP 09.01, Unrestricted Release 
of Propedy, Material, Equipment, and Waste, 



e 

e 

ASBESTOS INSPECTION REPORTflERIFICATION REPORT 

, the undersigned Certified Asbestos Inspector, certification # 
I the state of Colorado, attest to the asbestos inspection and/o lts as  
lescribed below, for the following RFETS facilities: 

Buildina 575 

SEN E RAL FAC I L llY LOCATIO N (S): 

Buildina 575 is due west of buildina 566. due east of building 374. 

~ .- 

NSPECTION RESULTS: 

Building 575 did not contain any suspect friable asbestos containing 

materials and no samdes were collected. 

;AMPLE RESULTS: 

None required; none taken. 

Q/\ Z C  (<L L/J6/& &Are 6 
r 

INSPECTOR’S NAME SIGNATURE DATE 
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Tom Scott 

Sr. Program Manager 
TruTech 

,,.+ - .. 

Marla Broussard 

Manager, Characterization 
RMRS 

I I I I 
Steve Luker 

Quality Assurance, 
Rocky Mtn. 

Compliance/RMRS 

Paul Wojtaszek 

- Project Manager 
GTS DurateWRMRS 

Mike Bemski 

Field Supervisor 1 R,MRS 

I I 

Andrea Casillas I 
Field Staff and 

GIS Coordinator 
RMRS 

L I 

r-- Andre Gonzalez 

Characteriza 

Industrial Health and 

Asbestos Inspector 
Safety, ' 

I RMRS 

Organizational Chart 

I 

Rick Roberts 

Radiological Engineering, 
RMRS 

Ron Worster 

Radiological Operations 
Supervisor, 

Bartlett Nuclear 
I 

Radiological 
Control Techicians 

Bartlett Nuclear 

In of facilities -, -4+ s57r 
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RADIOLOGICAL, SURVEY/SAMPLE PRO-478-RSP- 16.04 
DATA ANALYSIS REVISION 0 

(09/30/99) PAGE 22 

APPENDIX A 
Page 1 of 1 

DQA Checklist 
.- 

I Performed By Comments I 
Item I (InitialdDate) 1 (number & attach) 1 

7. I 

7.1[1] 

7.1 [2] 

7' I r31 

7.2 

7.2.1 

7.2.2 

Data Verification rn /Y-l+00 

-/ +I* 00 

m f +/+bo 

Data Validation rEy /+-/3-60 
Survey~Sarnplc Precision lar*c/+irc.lW 

Survey Accuracy a /+*1+00 

Sample Acc~raey NIk 

DQos bnplemcntcd as prescribed 

All rcquircd mrppOmng documents present 

Outliers I anomalies addrtssed 

~ / l c . l $ - - o O  
I 

Package submitted to project management 

Records to Records Ccntcr 

(copy to project files) 

3. I 

NOTE: The DQA Flow Chart (Appendix B) is provided as aid ,to illustrate the DQA process when 
pcrfonning survcylsarnple- data analysis activities describe in this procedure. 

.r 



@ RADIOLOGICAL SURVEY/SAMPLE pRQ-478-RSP-I 6.04 
DATA ANALYSIS REVISION 0 - (09/30/99) PAGE 22 

APPENDIX A 
Page 1 of 1 

DQA Checklist 

I Performed By 
I tern 

7. I 
Data Verification 

7.1[1] 

7.1121 - 
7.1[3] 

7.2 

7.2.1 
7.2.2 

7.2.3 
7.2.4 

7.2.5 
7.3 
1.3[31 
7.3[41 

1.3.[51 

‘.4[1l[El 
rqq- 
I .O 

1.1 

Verify documentation comdetc 

Peer review I 6/13 0 0  
Package submitted to project maaagemcnt 

Records to Records Center 

(copy to project files) 
OTE: The DQA Flow Chart (Appendix B) is provided as aid .to illt 

(number & attach) 

1 J 

rate thc DQA process when 
performing survey/samplc data analysis activities describe in this proccdurc. 



Survey Area: N/A 
Survey Unit: Interior 

Survey Unit Description: 
0 Building: 575 

Floors, walls, and ceilings of Building 575 

8. POST-PERFORMANCE ACTIVITIES 

8.1 Documentation 

Reviewed the above mentioned Survey Package and associated measurement data in 
accordance with PRO-478RSP- 16.04, Radiological SurveylSample Data Analysis. The 
following items are noted: 

1. 

2. 
3. 

4. 

5. 
6. 

7. 

8, 

9. 

Various notes are provided on the Survey Package DQA Checklist. See DQA 
Checklist. 
Various notes are provided within the Survey Package. See Survey Package. 
DQA Checklist should have location to input Survey Area, Survey Unit, Building 
and Survey Unit Description to ensure improved tracking. 
Section 7.2.2 Accuracy, of RSP-16.04 should be rewritten to provide usable 
accuracy analysis process. Interoffice Memorandum REVISION TO PRO-478- 

001-00 was written and concurred on to provide a usable accuracy analysis 
process. 
Spreadsheets provided to perform statistical calculations. 
Several forms have been generated to replace forms from RSP-16.02. RSP-16.02 
should be revised to reflect this changelimprovement. 
Total number of data points is very conservative. Using MARSSIM guidance it 
can be shown that significantly less data points are statistically acceptable. See 
spreadsheets. 
Survey maps need improvement. Methodology employed is one that was used 
prior to RSP-16.01 approval. Recommend scale maps with grid overlays or CAD 
drawing in the future. See B779 Closure Project maps as examples. Additional 
points, X1 through X5 randomly generated due to points E-4F, M-7F, H-7F, K-4F 
and L-5F not being accessible. Points E-5F, K-lF, L-3F, B-1E and H-3F 
correspond to X1 through X5 respectively. 
See data sheets for corrected data. 

RSP-16.04, RADIOLOGICAL SURVEYlSAMPLE DATA ANALYSIS - EDM- 

V 



Survey Area: NIA 
Survey Unit: Exterior 

Survey Unit Description: 
Building: 575 

Walls and roof of Building 575 

8. POST-PERFORMANCE ACTIVITIES 

8.1 Documentation 

Reviewed the above mentioned Survey Package and associated measurement data in 
accordance with PRO-478RSP- 16.04, Radiological Survey/Sample Data Analysis. The 
following items are noted: 

1. 

2. 

DQA Checklist should have location to input Survey Area, Survey Unit, Building 
and Survey Unit Description to ensure improved tracking. 
Section 7.2.2 Accuracy, of RSP-16.04 should be rewritten to provide usable 
accuracy analysis process. Interoffice Memorandum REVISION TO PRO-478- 

001-00 was written and concurred on to provide a usable accuracy analysis 
process. 
Spreadsheets provided to perform statistical calculations, 
Several forms have been generated to replace forms from RSP-16.02. RSP-16.02 
should be revised to reflect this change/improvement. 
Total number of data points is very conservative. Using MARSSIM guidance it 
can be shown that significantly less data points are statistically acceptable. See 
spreadsheets. 
Survey maps need improvement. Methodology employed is one that was used 
prior to RSP-16.01 approval. Recommend scale maps with grid overlays or CAD 
drawing in the future. See B779 Closure Project maps as examples. 
TSA measurements and media sampling were performed on the roof during the 
same evolution. Energized equipment was de-energized to allow this activity. 
Subsequently, no 9 point investigation was performed. Otherwise roof 
surveys/samples were performed in accordance with Interoffice Memorandum 
ROOF SURVEY/SAMPLING REQUIREMENTS FOR THE GROUP B/C 

RSP- 16.04, RADIOLOGICAL SURVEY/SAMPLE DATA ANALYSIS - EDM- 

3. 
4. 

5. 

6. 

7. 

FACILITY CHARACTERIZATION - RSR-003-00, REVISED - EDM-003-00. 
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OASIS Direct Analysis Measurement Result Information 

The samples listed below were analyzed using the Oxford Alpha Spectroscopy Integrated System 
(OASIS) at the Rocky Flats Environmental Technology Site. These samples were counted directly in 
the alpha spectrometer chambers, without chemical preparation. The technical basis for this type of 
analysis has been established in TBD-00143, Direct Analysis of Alpha Emitters Using the Oxford 
Alpha Spectroscopy Integrated System (OASIS), and TBD-00153, Use of the OASIS for Direct 
Differentiation between Po-21 0 and DOE-enhanced Materials. 

In order to maintain the quality of OASIS measurements, the instrument is performance tested in 
accordance with Operations Order 00-771 -228, Direct Analysis of Alpha Emitters Using the Oxford 
Alpha Spectroscopy Integrated System (OASIS). This Operations Order establishes the periodicity of 
performance test and background measurements, and the criteria against which these measurements 
are judged. All samples are counted by RCTs or RES qualified per JPM 036-1 19-53, Direct Analysis 
of Alpha Emitters Using the Oxford Alpha Spectroscopy Integrated System (OASIS) and approved by 
qualified RES. 

A sample of the calibration and performance test data is attached for your review. All such data are 
maintained by the OASIS analysts and are available for your perusal. 

c 

,_ . -- (,,e 

The samples were 1-in coupons with an area of 4.82 cm2. Calculation of the activity per 100 cm2 was 
performed assuming that samples were representative. Errors are quoted at one standard deviation, 
accounting for all associated analytical uncertainties. Uranium results refer to the presence of U-238, 
U-234, or U-235. 





Approved by: 

C. J. Bihnconi, CHP 5 / 0 0  
* 

8771 Fhdiological Engineering 
303.956.7262 
303.212.5706 dp 



Oasis Device # 2 
REZTS; Galden, CO 

Apr 2 4 ,  2000 09:53:07 

ample ID: e 
B a t c h  ID: 
Acquisition Start: 
Analysis Date: 
Procedure: 
Device : 
Analysis Method: 
Spectrum File : 

Calibrations: 
Energy = 2 .127E+02  

881A 00Al.148-001.001 Type : Unknown 

unknown 
A p r i l  20, 2000 08:39:27 
A p r i l  24, 2000 09:52:59 
polonium210 samples 
Oasis:02:01 
ROI Analysis 
00000290.0XS 

c 

LiveTime: 10,800 .OO 

+2.333E+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: March 14, 2000 09:19:39 Std: 2:l energy cal 
Shape not Calibrated. 
Efficiency = 3 .393E-01  f 4.339E-03 
Calibration Date: August 11, 1999 13:14:16 S t d :  AS 4188 

External Recovery No Ext.Recovery 

Original Sample Amount: 
1.000 f 0.000 s a p  

Aliquot Amount : 1.000 f 0.000, samp 

ROI ID ASSOCIATED EXTENTS PK EN FWHM 
# NUCLIDE START END ( keV) (keW 

' 1 PO218 ~ 0 218 5552.6 6077.8 5814.6 2.3 
2 PO214 PO214 7420.0 7770.1 7594.8 1.2 

8521.5 8850.6 8684.3 2.3 
Po210 2263.7 5402.1 5177.6 2.3 

ROI ANALYSIS RESULTS 

ROI ID 
~0218 
Po214 
Po2 12 
Po2 10 

NET COUNTS BKG/INTERE CPM ROI TYPE 
0.2 f 1.0 0.76 ~ 1.33E-03 f 5.703-03 Unknown 

-0.1 f 0.1 0.07 -3.843-04 f 3.843-04 Unknown 
0.9 k 1.0 0.14 4.79E-03 f 5.58E-03 Unknown 

154.7 f 13.0 13.35 0.859 5 0.072 Unknown 
NUCLIDE ANALYSIS RESULTS - 

ROI rD ASSOC NUC EMM. PROB ACTIVITY MDA 
(dpm/samp) ( dPm 1 

Po218 ~ 0 2 1 8  1.000 3.'923-03 & 0.017 9.293-02 
Po2 14 Po2 I4 1.000 -1.13E-03 +_ 1.13E-03 5.90E-02 

1.000 0.014 f 0.016 6. SOE-02 Po212 
Po210 Po2 10 1 IO00 2.532 f 0.215 2.48E-01 

Activity reported a s  

m m y s r s  REVIEWED BY: 

APPROVED BY: 

Page 1 





Oasis Device # 2 
RFETS; Golden, CO 

Apr 21, 2000 15:17:03 

ample ID: .3 
B a t c h  ID: 
Acquisition Start: 
Analysis Date: 
Procedure: 
Device : 
Analysis Method: 
Spectrum File: 

Calibrations: 
Energy = 2.1273+02 

881A 00Al.148-002.001 Type : Unknown 

unknown 
April 21, 2000 07:49:49 
April 21, 2000 15:14:19 
polonium210 samples 
Oasis:02:01 
ROI Analysis 
00000297.0XS 

.... 

c 

LiveTime: 26,514.17 

+2.333E+00 * Chn C o e f f .  of Correlation: -0.998 
CalibGation Date: March 14, 2000 09:19:39 
Shape not Calibrated. 
E f f i c i e n c y  = 3.3933-01 f 4.3393-03 
Calibration Date: August li, 1999 13:14:16 S t d :  AS 4188 

S t d :  211 energy cal 

. External Recovery No Ext-Recovery 

Original Sample Amount: 
1.000 f 0.000 samp 

Aliquot Amount : 1.000 f 0.000 samp 

ROI DATA 

ROI I D  ASSOCIATED EXTENTS PK EN FWHM 
# NUCLIDE START END (keW ( k e V )  
1 Po218 Po218 5552.6 6077.8 5814.6 2.3 
2 Po214 Po2 14 7420.0 7770.1 7594 .8  1.2 

8521.5 8850.6 8684.3 1.2 
Po2 10 2263.7 5402.1 4683.0 4.7 

ROI- ID  
Po218 
Po214 
Po212 
Po2 10 

ROI ANALYSIS RESULTS 

NET COUNTS BKG/INTERF CPM ROI TYPE 
1.5 k 2 . 3  2.46 ~ 3.50E-03 f 5.313-03 Unknown 
0.0 * 0.0 0.00 O.OOE+OO f O.OOE+OO Unknown 

-0.6 f 0.6 0.61 -1.39E-03 f 1.393-03 Unknown 
2 7 3 . 8  -I 18.2 36.21 0.620 f 0 .041  Unknown 

NUCLIDE ANALYSIS RESULTS - 
ROI ID ASSOC NUC EMM. PROB ACTIVITY MDA 

(dpm/samp) ' ( dpm 1 
Po218 Po218 1.000 0.010 f 0-016 6.17E-02 
Po214 Po2 1 4  z * 000 0.00E+00 * 0.00E+00 1.80E-02 
Po212 1 * 000 -4.093-03 f 4.09E-03 3-99E-02 
Po2 10 Po2 10 1.000 1.826 f 0.124 1.86E-01 

Activity reported as of Apri 

ANALYSIS REVIEWED BY: 

APPROVED BY: 

Page 1 





Type : Unknown Sample ID: OOA1148-003.001 

a t c h  I D :  unknowns 
Acquisition S t a r t :  May 02 ,  2000 1 3 : 0 2 : 5 6  

May 0 3 ,  2000 07:11:03 Analysis Date: 
Procedure: Po210 count 
Device : Oasis:01:01 
Analysis Method: ROI Analysis 
Spectrum File : 00000522.0XS LiveTime: 28 ,80O< 00 

a 

Calibrations: 
Energy 3 3.8653+01 t2.7903tOO * Chn Coeff. of Correlation: -0.998 
Calibxation Date: April 03, 2000 17:45:10 Std: 1:l energy cal 
Shape not Calibrated. 
Efficiency = 3.041E-OL + 4.004E-03 
Calibration Date: April 07, 2000 09:49:29 S t d :  TS4189 

External Recovery .No Ext-Recovery 

Original Sample Amount: 
1.000 f 0.000 smp 

Aliquot Amount : 1.000 f 0.000 samp 

ROI DATA 

ROI ID 
# 
1 Po218 

' 2 PO214 

ROI ID 
Po218 
PO214 
Po212 
Po210 

ASSOCIATED EXTENTS PK EN EWHM 
NUCLIDE START END (keV)  (keV)  
Po218 5550.0 6104.5 5826.0 4 . 2  
Po2 14 6588.5 i874.7 7229.6 2 . 8  
Po212 8393.8 8808.6 8599.7 2.8 
Po210 2180.3  5343.3 4531.3 2.8 

ROI ANALYSIS RESULTS 

NET COUNTS BKG/INTERF CPM ROI TYPE 
1 9 . 7  k 4.7 1 .33  0 .041  f 9.753-03 Unknown 
1.3 & 1.6 0.67 2.783-03 k 3.263-03  Unknown 

1 1 . 3  f 4.0 2.67 ' 0.024 f 8 .28E-03  Unknown 
161.7 t 13.9 19.33 0.337 f 0 , 0 2 9  Unknown 

NUCLIDE ANALYSIS RESULTS 

' ROI ID ASSOC NUC EMM. PROB ACTIVITY MDA 
Idpm/samp) ( dpm 1 

Po218 Po218 1 * 000 0.135 f 0.032 5.21E-02 
Po2 14 Po214 1.000 9.143-03 f 0.011 4.23E-02 
Po212 Po212 1.000 0.078 f 0.027 6.61E-02 
Po210 Po210 1 I000 1.108 f 0.097 1.47E-01 

Activity reported as of 

ANALYSIS REVIEWED BY 

APPROVED BY: 

0 
Page 1 
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Oasis Device # 2 
RFETS; Golden, CO 

Apr 19, 2000 0 7 ; 3 0 : 5 8  

B a t c h  ID: 
Acquisition Star t :  
Analysis Date: 
Procedure: 
Device : 
Analysis  Method: 
Spectrum F i l e :  

Calibrations: 
Energy = 2.127Ei-02 

881B coupon 00A1148-005.001 Type : 

unknown 
A p r i l  18, 2000 13:05:01 
April 19, 2000 07:30:52 
polonium210 samples 
Oasis:02:01 
ROI Analysis 
00000282.0XS 

Unknown 

i 
LiveTirne: 10,800.00 

+2.3333+00 * Chn C o e f f .  of Correlation: -0.998 
Calibration Date: March 14, 2000 09:19:39 S t d :  2:l energy cal 
Shape not Calibrated. 
E f f i c i e n c y  = 3.3933-01 f 4.3393-03 
Calibration Date: August 11, 1999 13:14:16 S t d :  AS 4188 

External Recovery N o  Ext.Recovery 

Original Sample Amount: 
1.000 f 0.000 samp 

Aliquot Amount: 1.000 f 0.000 samp 

ROI DATA 

ROI. ID 
# 

' 1. Po218 
2 Po214 
3 Po212 
4 PoiliO 

,, 'a 
ROI ID 
Po2 18 
PO214 
Po212 
Po210 

ROI ID 

Po2 18 
PO2 I4 
Po212 
Po210 

ASSOCIATED EXTENTS PK EN EWHM 
NUCLIDE START END (keV)  ( k e V )  
Po218 5552.6 6077.8 5814.6 1.2 
PO2 14 7 4 2 0 . 0  7770.1 7594.8 1.2 

8521.5 8 8 5 0 . 6  8684.3 1 . 2  
Po210 2263.7 5402.1 5152- 0 2.7 

ROI ANALYSIS RESULTS 

BKG/TNTERF CPM ROI TYPE NET COUNTS 
-1.0 f 0.5 1-00 -5.56E-03 f 2.783-03 Unknown 
0.0 f 0.0  0.00 0.00Ei-00 f 0.00E+00 Unknown 
-0.3 f 0.3 0.25 -1.393-03 & 1.393-03 Unknown 
358.3 f 19.4 14.75 1.990 f 0.108 Unknown 

NUCLIDE ANKLYSIS RESULTS - 
ASSOC NUC EMM. PROB ACTIVITY MDA 

(dpdsarnp) (dpd 
Po218 1 IO00 -1.64E-02 f 8.19E-03 1.05E-01 
Po2 14 I 000 0.00E+00 f O.OOE+OO 4.433-02 

1.000 -4.093-03 f 4.093-03 7.443-02 
2.76E-01 Pa210 1 - 000 5.866 f 0 .327  

A c t i v i t y  reported as of April 18, 2000 13:05:01 

ANALYSIS REVIEWED BY: 

APPROVED BY: 

Page 1 





00A1148-006.001 

unknowns 
Acquisition Start: May 01, 2000 15:37:58 
Analysis Date : May 02, 2000 06:53:01 
Procedure:  Po210 count 
Device : Oa~is:01:02 
Analysis Method: ROI Analysis 
Spectrum F i l e :  00000521.0XS 

Type : Unknown 

LiveTime: 28,800f00 

Calibrations: 
Energy = 5.8233+01 +2.790Et00 * Chn Coeff. of Correlation: -0 .998  
Calibration Date: April 07, 2000 14 :55 :56  Std: 1 : 2  energy cal 
Shape not  Calibrated. 
Efficiency = 3.089E-01 k 4.062E-03 
Calibration Date: April 07,  2000 15:15:30 Std: TS4189 

Extesnal Recovery No Ext-Recovery 

Original Sample Amount: 

Aliquot Amount : 1.000 0.000 samp 
1.000 f 0.000 smp 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN mnM 
# NUCLIDE START END ( k e V )  (keV)  
1 Po218 Po218 5550.0 6104.5 6038.1 2 . 8  
2 Po214 Po214 6588.5 7874.7 7229.6 2.8 

Po212 8393.8 8808.6 8775 .5  3 . 5  
Po210 2180.3 5343.3  5234 .5  3 . 3  

ROI ANALYSIS RESULTS 

KO1 ID 
Po2 18 
Po214 
Po212 
Po210 

NET COUNTS BKG/INTERF CPM ROI TYPE 
41.0 f 6.4 0.00 0 . 0 8 5  f 0 . 0 1 3  Unknown 

8.3 f 3 . 1  0.68 0.017 ? 6.41E-03 Unknown 
48.0 f 6 . 9  0.00 ' 0.100 f 0.014 Unknown 

524.7  f 23.4  12.31 1 . 0 9 3  f 0 . 0 4 9  Unknown 

NUCLIDE ANALYSIS RESULTS - 
ROI. ID ASSOC NUC EMM. PROB ACTIVITY MDA 

( dpm 1 
Po218 Po218 1 IO00 0 . 2 7 6  f 0 . 0 4 3  1.82E-02 
Po214 Po214 1.000 0.056 f 0 .021  4.21E-02 
Po2 12 Po212 1 * 000 0 . 3 2 4  f 0.047 1.823-02 
Po2 10 Po2 10 1 000 3.538 k 0.164 1 I 19E-01 

( dpm/samp 1 

Act iv i ty  reported as of Ma 

ANALYSIS REVIEWED BY 

APPROVED BY: 

Page 1 
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Oasis Device # 2 
RFETS; Golden, CO 

Apx 21,  2000 1 5 : 1 8 : 4 4  

ample ID: I$ 
Batch ID: 
Acquisition Start: 
Analysis Date: 
Procedure: 
Device : 
Analysis Method: 
Spectrum F i l e :  

Calibrations: 
Energy -- 1.412E+02 

881A 00111148-007.001 Type: Unknown 

unknown 
April 21, 2000 07:40:11 
April 21, 2000 15:12:57 
polonium210 samples 
Oasis:02:04 
ROI Analysis 
00000298 .OXS 

. ,  

c 
LiveTime: 10,800.00 

+2.389E+00 * Chn Coeff. of Corxelation: -0.998 
Calibration Date: April 05, 2000 09:30:14 Std: AS 4188 
Shape not Calibrated. 
Efficiency = 3.3983-01 k 4.596E-03 
Calibration Date: April 05, 2000 09:40:39 Std:  AS 4188 

External Recovery No Ext.Recovery 

Original Sample Amount: 

Aliquot Amount: 1.000 f 0.000 samp 
1.000 k 0.000 samp 

ROI DATA 

ROI ID 
# 
1 Po218 
2 Po214 
3 Po212 i 4 Po210 

ROI ID 
Po218 
Po2 14 
Po2 12 
Po2 10 

ROI ID 

Po2 18 
PO2 14 
Po212 
Po210 

ASSOCIATED EXTENTS PK EN F'WHM 
NUCLIDE START END (keW ( keV) 
Po2 18 5552.6 6077.8 5815.3 2.4 
Po214 7420.0 7770.1 7595.2 1.2 

8521.5 8850.6 8684.6 1.2 
Po210 2263.7 5402.1 5026.9 2 . 4  

ROI ANALYSTS RESULTS 

NET COUNTS BKG/INTERF CPM ROI TYPE 
1.3 f 1.5 0.72 7.14E-03 i 8.10E-03 Unknown 
-0.2 f 0.2 0.18 '-9.93E-04 f 9.933-04 Unknown 
-0.4 f 0 . 3  0.36 -1.993-03 f L.40E-03 Unknown 
210.7 f 15.2 17 134 1.170 f 0 .084  Unknown 

NUCLIDE ANALYSTS RESULTS - 
ASSOC NWC EMM. PROB ACTIVITY MDA 

(dpm/sampI (dpml 
Po2 18 1.000 0.021 f 0,024 9.36342 
Po214 1.000 -2.923-03 f 2.923-03 6.893-02 

1.000 -5.853-03 f 4.13E-03 7,923-02 
Po210 1.000 3.444 f 0.253 2.87E-01 

Activity reported as 

ANALYSIS REVIEWED BY: 

APPROVED BY: 
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Sample ID: 

a t c h  ID: 

00A1148-008.001 

unknowns 
Acquisition S t a r t :  May 02, 2000 16:31:11 
Analysis D a t e  : May 03,  2000 0 8 : 0 8 : 4 4  
P r o c e d u r e :  Po210 count 
Device : Oasis:01:02 
Analysis Method: ROI Analysis 
Spectrum F i l e  : 00000517.0XS 

Type : Unknown 

-,- 

LiveTime: 28,800.fO0 

C a l i b r a t i o n s :  
Energy = 5.823Et01 +2.790Et00 * Chn Coeff. of C o r r e l a t i o n :  -0.998 
C a l i b r a t i o n  Date: April 07, 2000 14:55:56 S t d :  1:2 e n e r g y  cal 
Shape not Calibrated. 
E f f i c i e n c y  = 3.0893-01  f 4.062E-03 
Calibration Date: April 07, 2000 15:15:30 S t d :  TS4189 

External Recovery N o  E x t . R e c o v e r y  . 

Original Sample Amount: 
1 .000 f 0.000 samp 

Aliquot Amount: 1 .000  f 0.000 samp 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN FWBM 

1 Po218 ~0218 5550.0 6104.5 5826.0 2.8 
. 2 Po214 Po2 14 6588.5 1 8 1 4 . 7  7229.6 2.8 

Po212 8393.8 8808.6 8599.7 2.8 
Po210 2180.3 5343.3 5245.6 6.5 

# NUCLIDE START END (keW ( keW 

ROI ANALYSIS RESULTS 

ROI ID 
Po2 18 
Po2 14 
Po212 

NET COUNTS BKG/INTERF CPM ROI TYPE 
6.0 f 2.4 0.00 0.013 f 5.10E-03 Unknown 
0.3 jl 1.2 0.68 6.58E-04 f 2.52E-03 Unknown 
3.0 f 1.7 0.00 b6.253-03 i 3.613-03 Unknown 

Unknown Po210 878.7 f 30.0 12.31 1.831 f 0.062 

NUCLIDE ANALYSIS RESULTS 

ROI ID ASSOC NUC EMM. PROB ACTIVITY 

~ 0 2 1 8  Po218 1. QOO 0 . 0 4 0  f 0.017 1 
Po214 PO2 14 1.000 2.133-03 f 8.173-03 4 
Po212 Po212 1.000 0.020 f 0.012 I 
Po210 Po2 10 1.000 5.926 f 0.217 1 

( dpm/ samp 1 

A c t i v i t y  reported as of May 

ANALYSIS REVIEWED BY: 

APPROVED BY: 

- 
MDA 

82E-02 
21E-02 
823-02 
19E-01 

dpm 1 





Sample ID: 

@Batch ID: 

OOA1148-009.001 

unknowns 
Acquisition Start: . May 03, 2000 0 8 : 4 2 : 2 3  
Analysis Date : May 03, 2000 16:42:46 
Procedure: Po210 count 
Device : Oasis:01:04 
Analysis Method: ROT Analysis 
Spectrum F i l e  : 00000527.0XS 

Type : Unknown 

.-- 
LiveTime: 28,80&.00 

Calibrations: 
Energy = 8.600E+01 +2.746E+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 12, 2000 10:28:56 S t d :  1:4 energy cal 
Shape not Calibrated. 
E f f i c i e n c y  = 3.084E-01 f 4.055E-03 
Calibration Date: April 12, 2000 11:45:10 S t d :  TS4189 

External Recovery No Ext.Recovery 

Original Sample Amount: 
1.000 4 0.000 samp 

Aliquot Amount: 1.000 f 0.000 samp 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN FWHM 

1 Po218 Po218 5550.0 6104.5 5826.2 2.7 
a 2 Po214 Po214 6588.5 7874.7 7232.4 15.8 

3 Po212 Po212 8393.8 8808.6 8600.1 2.7 
4 Po210 Po210 2180.3 5343.3 5186.2 3.6 

# NUCLIDE START END ( keV) (keW 

ROI ANALYSIS KESULTS 

ROI ID 
Po218 
PO214 
Po212 
Po2 10 

NET COUNTS BKWINTERF CPM ROI TYPE 
2.7 k 2.2 1.33 5.563-03 f 4.61E-03 Unknown 
-0.7 f 0.7 0.67 -1.393-03 f 1-393-03 Unknown 
6.0 f 2 . 4  0.00 0.013 f 5.10E-03 Unknown 

552.7 f 23.9 11 - 33 1.151 f 0.050 Unknown 

NUCLIDE ANALYSIS RESULTS - 
ROI ID ASSOC NUC EMM. PROB ACTIVITY MDA 

Po218 Po2 18 
Pa214 Po214 
Po212 Po212 
Po210 Po210 

( dpdsamp 1 (dpm) 
1 IO00 0.018 k 0.015 5.14E-02 
1 IO00 -4,503-03 f 4.50E-03 4.173-02 

1.833-02 1.000 0.041 t 0.017 
1.000 3.734 k 0.169 . 1.15E-01 

,Activity reported as 

MIALYSIS REVIEWED BY 

APPROVED BY: 
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Oasis Device # 2 
RIFETS; Golden, CO 

Apr 1 8 ,  2000 1 4 : 4 6 : 4 1  

il).ample ID: 

Batch ID: 
Acquisition Start: 
Analysis Date: 
Procedure: 
Device : 
Analysis Method: 
Spectrum File : 

883B coupon OOA1148-010. 

unknown 
April 18, 2000 13:06:25 
April 18, 2000 14:46:35 
polonium210 samples 
Oasis:02:03 
ROI Analysis 
00000284.0XS 

* 001 Type : Unknown 

c 
LiveTime: 6,005 - 32 

Calibrations: 
Energy 1.6043+02 +2.3893+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 04, 2000 15:34:53 Std: 2 : 3  energy cal  
Shape not Calibrated. 
Efficiency = 3.357E-01 k 4.5473-03 
Calibration Date: A p r i l  05, 2000 09:20:34 S t d :  AS 4188 

External Recovery No Ext.Recovery 

Original Sample Amount: 
1.000 f 0.000 samp 

Aliquot Amount: 1.000 f O.QOO samp 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN FWHM 
# NUCLIDE START END (keW (keV) 
1 Po218 Po218 5552.6 6077.8 5815.3 1.2 
2 Po214 Po2 14 7420.0 7770.1 7595.1 1.2 

8521.5 8850.6 8686.9 1.2 
Po210 2263.7 5322.8 5163.1 2.4 

ROI A N a Y S I S  RESULTS 

ROI ID 
Po218 
Po2 14 
Po212 
Po2 10 

NET COUNTS 
-0.1 f 0.1 
-0.3 f 0.2 
0.0 jl 0.0 

140.3 f 12.1 . 

BKG/INTERF CPM ROL TYPE 
0.14 -1,393-03 k 1.393-03 Unknown 
0.28 '-2.783-03 f 1.963-03 Unknown 
0.00 0.00Ei-00 f O.OOE+OO Unknown 
5.70 1.402 10.121 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID ASSQC NUC EMM. PROB ACZ'IVITY * MDA 

Po2 18 Po218 1.000 --4.143-03 f 4.143-03 1.19E-01 
PO2 14 PO214 1.000 -8.273-03 f 5.853-03 1.36E-01 
Po2 12 1 * 000 0.00Et00 f O.OOE+OO 8.05E-02 
Po210 Po210 1.000 4.175 f 0.365 ' 3.30E-01 

(dpm/ samp 1 ( dPm 1 

Activity reported as of Ap 

ANALYSIS REVIEWED BY: 

APPROVED BY: 
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Oasis Device # 2 
RFETS; Galden, CO 

Apr 24,  2000 09:54:10 

ample ID: e 
B a t c h  ID: 
Acquisition Star t :  
Analysis Date: 
Procedure: 
Device : 
Analysis Method: 
Spectrum File : 

883B coupon 00~148-011.001 Type : Unknown 

unknown 
April 18, 2000 13:06:24 
Apsil 24, 2000 09:54:04 
polonium210 samples 
Oasis:02:02 -,- 

ROI Analysis c 
00000283.0XS LiveTirne: 10,800.00 

Calibrations: 
Energy = 1.4363+01 +2.4913+00 Chn Coeff.  of Correlation: -0.998 
Calibration Date: April 04, 2000 15:25:18 Std: 2:2 energy calibration 
Shape not Calibrated. 
Efficiency = 3.436E-01 f 4.6413-03 
Calibrat ion Date: April 05, 2000 09:05:57 Std:  AS 4188 

External Recovery No Ext-Recovery 

Original Sample Amount: 
1.000 f 0.000 samp 

Aliquot Amount: 1.000 f 0.000 samp 

ROI ID 
# 
1 ~0218 

ROI ID 
Po218 
PO2 14 
Po212 
Po2 10 

ROI ID 

PO2 18 
Po214 
Po212 
Po210 

ROI DATA 

ASSOCIATED EXTENTS PK EN EWHM 
NUCLIDE S T m T  END (keW (keW 
Po2 18 5552.6 6077.8 5814.5 2.5 
Po214 7420.0 7770.1 7593.4 2.5 

8521.5 8850.6 8687 - 1 2.5 
Po210 2263.7 5322.8 5159.2 4.7 

ROI ANALYSIS EiESULTS 

NET COUNTS BKG/INTERF CPM ROI TYPE 
0.5 f 1.5 1.50 2.783-03 k 8.563-03 Unknown 
0 . 3  f 1.1 0 . 7 5  1.393-03 * 6.053-03 Wnknown 
1.0 * 1.0 0.00 5.56E-03 f 5.563-03 Unknown 

268.0 J. 16.8 12-00 1.489 f 0.093 Unknown 

NUCLIDE ANALYSIS RESULTS - 
ASSOC NUC EMM. PROB ACTIVITY MDA 

Po218 1.000 8.093-03 f 0.025 1.17E-01 
Po214 1.000 4.043-03 f 0.018 9.533-02 

1 * 000 0.016 f 0 .016  4 - 38E-02 
Po210 1.000 4.334 f 0.278 2.5013-01 

( d p d  s amp ) (dpm) 

Activity reported as 

MALYSIS REVIEWED BY 

APPROVED BY: 

Page 1 





. Sample ID: OOA1148-012.001 Type: Unknown ,'a t c h  ID: unknowns 
Acauisition Start: Mav 03, 2000 1 6 : 5 7 : 2 7  
&lysis Date: 
Procedure: Po210 count 
Device : Oasis:01:03 
Analysis Method: ROI Analysis 
Spectrum F i l e  : 00000538.0XS 

Ma; 04; 2000 0 7 : 0 6 : 3 2  

LiveTime: 28,800  f00 

Calibrations: 
Energy = 6.5963+01 +2.7793+00 Chn Coeff. of Correlation: -0.998 
Calibration Date: April 24, 2000 13:03:27 S t d :  1:3 Energy Cal 
Shape not  Calibrated. 
Efficiency = 3.120E-01 k 4.0983-03 
Calibration Date: A p r i l  24, 2000 10:05:48 S t d :  TS4189 

External Recovery No Ext.Recovery 

Original Sample Amount: 
' 1.000 f 0.000 samp 

Aliquot Amount : 1.000 f 0.000 sarnp 

ROI RATA 

ROI ID 
# 
1 Po218 
2 PO214 

,r\ 3 Po212 

ROI ID 
Po218 
Po2 14 
Po2 L 2 
Po210 

ROI ID 

P O 2  I8 
Po2 14 
Po212 
Po2 10 

Activity 

ANALYSIS 

APPROVED 

ASSOCIATED EXTENTS PK EN WHM 

Po218 5550.0 6104.5 6055.4 2.8 
Po214 6588 + 5 7874.7 7231.0 2.8 
Po212 8393.8 8808.6 8601.2 2.8 
Po210 2180.3 5343.3 5179.9 3.9 

NUCLIDE STAR? END (keW (keV) 

ROI ANALYSIS RESWLTS 

NET COUNTS BKG/TNTERF CPM ROI TYPE 
18.7 f 4.6 1.33 0.039 f 9.52E-03 Unknown 
-1.7 rt 1.7 2.67 -3.47E-03 f 3.47E-03 Unknown 
9.0 f 3 . 0  0.00 'e 0.019 i 6.253-03 Unknown 

836.0 f 29.4 18.00 1.742 +- 0.061 Unknown 

NUCLIDE ANALYSIS RESULTS 

ASSOC NUC EMM. PROB ACTIVITY MDA 

Po218 1.000 0.125 f 0.031 5.08E-02 
Po2 14 1.000 -1.llE-02 f 0.011 6.443-02 
Po212 1 000 0.060 f 0.020 1 81E-02 
Po210 1 - 000 5.582 i 0.210 1.38E-01 

- 
(dprn/aamp) (dpm) 

reported 

REVIEWED 

BY:  

as 

BY 
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Sample ID: OOA1148-014.001 Type : Unknown 

I @ t c h  I D :  unknowns 
Acauisition S t a r t :  Apsil 2 5 ,  2000 14:44:23 
Analysis Date: April 2 5 ;  2000 1.8:07:01 
Procedure:  Po210 coun t  
Device: Oasis:01:03 
Analysis Method: ROI  Analysis 
Spectrum F i l e  : 00000491.0XS LiveTime: 10,800pOO 

Calibrations: 
Energy = 6.596E+01 +2.7793+00 * Chn Coeff. of Cor re l a t ion :  -0.998 
Calibration Date: April 24, 2000 13:03:27 Std:  1:3 Energy CaL 
Shape not Calibrated. 
Efficiency = 3.120E-01 f 4.0983-03 
Calibration Date: April 24,  2000 1 0 : 0 5 : 4 8  Std:  TS4189 

External Recovery No Ext.Recovery 

Original Sample Amount: 
1.000 f 0.000 samp 

A l i q u o t  Amount: 1.000 f 0.000 samp 

R O I  DATA 

ROI ID ASSOCIATED EXTENTS PK EN FWHM 

1 ~ 0 2 1 8  Po2 18 5550 0 6104.5 5827.5 2.8 
2 Po214 Po2 14 6588.5 7874.7 7231.0 2.8 

# NUCLIDE START END (keW (keV)  

' . ROI ID 
Po218 
Po2 14 
Po212 
Po210 

Po212 8393.8 8808.6 8601.2 416.9 
Po210 2180.3 5343.3 4715.7 4.9 

ROI ANALYSIS RESULTS 

NET COUNTS BKG/INTERF CPM ROI TYPE 
1.7 i- 1.4 0.33 9.293-03 k 7.893-03 Unknown 
1.6 k 1.4 0.42 8.77E-03 f 7.903-03 Unknown 
0.0 f 0.0 0.05 ~2.603-04 f 2.603-04 Unknown 

4 4 4 . 1  * 21.2 6.94 2.467 f 0.118 Unknown 

NUCLIDE ANALYSIS RESULTS 
- 

ROI ID ASSOC NUC EMM. PROB ACTIVITY MDA 

Po2 18 Po2 18 1 * 000 0.030 .t 0.025 8.25E-02 
PO214 Po2 14 1.000 0.028 f 0.025 8.71E-02 
Po2 12 Po212 1 * 000 -8.353-04 k 8.356-04 6.12E-02 
Po2 10 Po2 10 1 * 000 7.907 +_ 0.392 2.06E-01 

(dpm/samp) ( dpm 1 

A c t  ivi t y 

ANALYSIS 

APPROVED 

reported 

REVIEWED 

B Y :  
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Sample ID: 0011148-015.001 Type : Unknown 

a t c h  ID: 
Acquisition S t a r t :  
Andlysis Date : 
Procedure: 
Device : 
Analysis Method: 
Spectrum F i l e  : 

unknowns 
May 0 5 ,  2000 0 7 : 0 9 : 3 8  
May 0 5 ,  2000 1 4 : 2 5 : 2 4  
Po210 count 
Oasis: 01 : 04 
ROI Analysis 
00000545.0XS iveTime: 25,2 

C a l i b r a t i o n s :  
Energy = 8.600E+01 +2.746E+00 * Chn C o e f f .  of Correlation: -0 .998  
Calibration Date: April 12, 2000 10:28:56 S t d :  1:4 energy cal 
Shape n o t  Calibrated. 
Efficiency = 3.0843-01 -t 4.0553-03 
Calibration Date: April 12, 2000 11:45:10 S t d :  TS4189 

External Recovery No Ext.Recovery 

Original Sample Amount: 
1.000 f 0.000 samp 

Aliquot Amount: 1.000 f 0.000 samp 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN FWHM 
# NUCLIDE START END ( keV 1 (keW 
1 Po218 Po2 18 5550.0 6104.5 6048.6 3.4 
2 Po214 Po214 6588.5 7874 -7  7232.4 2.7 

--, 3 Po212 Po212 8393.8 8808.6 8723.7 4.4 

'0 
ROI ID 
Po218 
PO2 14 
Po2 12 
Po2 10 

Po2 10 2180.3 5343.3 5101.1 6.0 

ROI ANALYSIS RESULTS 

. .  

0 coo 

NET COUNTS BKG/INTERF CPM ROI TYPE 
24.0 f 4 . 9  0.00 0.057 f 0.012 Unknown 
10.8 f 3 . 6  1.17 0.026 f 8.48E-03 Unknown 
3 3 . 8  f 6 . 0  1.17 0.081 S 0.014 Unknown 
898.9 +_ 30.3 11- 08 2.140 tt 0.072 Unknown 

NUCLIDE ANALYSIS RESULTS 
- 

ROI ID ASSOC NUC EMM. PROB ACTIVITY MDA 
(dpm/samp) ( dpm 1 

Po2 18 1 * 000 0.185 f 0 .038  2.09E-02 Po218 
Po214 Po2 1 4  1.000 0.084 f 0.028 5.543-02 
Po212 Po212 1.. 000 0.261 f 0 .046  5.54E-02 

Po2 10 1 * 000 6.940 0.251 1.27E-01 Po210 

Activity reported as of  May 0 

ANALYSIS REVIEWED BY: 

APPROVED BY: 
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Sample ID: 00All48-016.001 Unknown 

Satch I D :  unknowns 
Acquisition S t a r t :  April 25, 2000 1 4 : 3 4 : 4 7  
A n a l y s i s  Date : April 2 5 ,  2000  1 8 : 3 2 : 1 9  

Device : 0asis:Ol:Ol 
Analysis Method: R O I  Analysis 

Procedure: PO210 Count 

Spectrum File : 00000490 .OXS 

Calibrations: 

L, veTime : 

Energy = 3.865E+01 +2.7903+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 03,  2000 17 :45 :10  Std: 1:l energy cal 
Shape not Calibrated. 
Efficiency = 3.041E-01 f 4.0043-03 
Calibration Date: April 07, 2000 0 9 : 4 9 : 2 9  Std: T'34189 

E x t e r n a l  Recovery No Ext.Recovery 

Original. Sample Amount: 

Aliquot Amount: 1.000 f 0.000 samp 
1.000 f 0.000 samp 

ROI DATA 

ROI ID , ASSOCIATED EXTENTS PK EN FWNM 
# NUCLIDE START END (keW ( k e W  

Z Po218 Po218 5550.0 6104.5 5826.0 2.8 
2 Po214 Po214 6588.5  7 8 7 4 . 7  7229 .6  2 . 8  

. , 3 Po212 PO212 8393.8 8808.6 8599.7 1.4 

ROI ID 
I Po218 

Po2 14 
Po212 
Po210 

Po210 2180 .3  5343.3  5150.8  3 . 8  

ROI ANALYSIS RESULTS 

1. 00 

NET COUNTS BKG/INTERF C PM ROI TYPE 
0.5  1 1.0 0.47 2.95E-03 I 5 . 6 2 3 - 0 3  Unknown 
0.7 f 1.0 0.28 3.99E-03 f 5.59E-0.3 Unknown 

-0.1 f 0.1 0.09 L5.21E-04 3.68E-04 Unknown 
3 9 4 . 4  f 2 0 . 0  6.56 2.191 t 0.111 Unknown 

NUCLIDE ANALYSIS RESULTS - 
ROI ID ASSOC NUC EMM. PROB ACTIVITY MDA 

Po218 Po218 1.000 9.7l.E-03 f 0.018 9 . 1 6 ~ 0 2  
Po214 Po2 14 1 f 000 0.013 f 0.018 8 a 21E-02 
Po212 Po212 1 IO00 -1.7lE-03 f 1.21E-03 6.83E-02 
Po2 10 Po210 1 IO00 7.207 f 0.378 2.0713-01 

( dpm/ s amp 1 (dpm) 

Activity reported as of Ap 

ANALYSIS REVIEWED BY: 

APPROVED B Y :  
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&PIa ID: 

Batch ID: unknowns 
Acquisition Start: April 2 5 ,  2000 11:09:58 
Analysis Date: April 25, 2000 1 4 : 1 1 : 2 9  
Procedure: Po210 count  
Device: Oasis:01:01 
Analysis Method: ROP Analysis 
Spectrum F i l e  : 00000486.0XS 

Type: unknown 

c 

LiveTime: 10,800.00 

C a l i b r a t i o n s :  
Energy = 3.8653+01 +2.7903+00 * Chn Coeff. o f  Correlation: - 0 . 9 9 8  
Calibration Date: April 03, 2000 17:45:10 S t d :  1:l energy ca l  
Shape not  Calibrated. 
E f f i c i e n c y  = 3.041E-01 k 4.0043-03 
Calibration Date: April 0 7 ,  2000 09:49:29 S t d :  TS4L89 

External Recovery No Ext-Recovery 

Original Sample Amount: 
1.000 2 0.000 samp 

Aliquot Amount: 1.000 f 0.000 samp 

ROI DATA 

ROI: ID 
# 

4 Po210 

ROL ID  
Po2 18 
Po2 14 
Po212 
Po210 

ROI ID 

PO218 
Po2 1 4  
Po212 
Po210 

ASSOCIATED EXTENTS PK EN EWHM 
NUCLIDE START END (keV) (kev) 
Po218 5550.0 6104.5 5826.0 2.8 
Po214 6588.5 7874.7 7 2 2 9 . 6  2.8 
Po2 1 2  8393.8 8808 .6  8599.7 1.4 
Po2 1 0  2 1 8 0 . 3  5 3 4 3 . 3  5178.7 6 . 5  

ROI ANALYSIS RESULTS 

NET COUNTS BKG/INTERF CPM ROI TYPE 
0.5 f 1.0 0 . 4 7  '2.953-03 f 5.62E-03 Unknown 
1 .7  5 1 . 4  0 .28 9.55E-03.f 7.883-03 Unknown 

-0.1 5 0.1 0.09 -5.213-04 f 3.683-04 Unknown 
280.4  f 1 7 . 0  6 . 5 6  1.558 f 0.094 Unknown - 

NUCLIDE ANALYSIS RESULTS 

ASSOC NUC EMM. PROB ACTIVITY MDA 

Po218 1.000 * 9.71E-03 f 0.018 9.1615-02 
Po214 1 * 000 0.031 f 0.026 8 21E-02 
Po212 1.000 -1.71E-03 rt 1.21E-03 6.83E-02 
Po210 -1 -000 5.124 f 0.317 ,2.07E-01 

( dpm/ samp 1 (dpm) 

Activity reported as of 

ANALYSIS REVIEWED BY 

APPROVED BY: 

e- 
l c 





0011148-018.001 

B a t c h  ID: unknowns 
Acquisition Start: May 04, 2000 13:14:27 
Analysis Date: May 04, 2000 16:17:04 
Procedure: Po210 count  
Device : Oasis:01:03 
Analysis Method: ROI Analysis 
Spectrum File: 00000541.0XS 

unknown 

c 

L i v e T i m e  : 10; 800.00  

Calibrations : 
Energy = 6.5963+01 +2.7793+00 * Chn Coeff.  of Correlation: -0.998 
Calibration Date: April 24, 2000 1 3 : 0 3 : 2 7  S t d :  1:3 Energy Cal 
Shape n o t  Calibrated. 
Efficiency = 3.120E-01 f 4.0983-03 
Calibration Date: April 24, 2000 10:05:48 Std: T S 4 1 8 9  

External Recovery No Ext.Recovery 

A i r  Fil ter  Analysis Parameters: 
Sample T y p e :  Unknown 
A i r  F i l t e r  T i m e  on: May 0 4 ,  2000 
Air Fi l ter  Time off: May 04, 2000 
T o t a l  C o l l e c t  Time: 0.000 hours 
Air Volume: 1.000 f 0 

13:12:09 
13: 12:09 

000 samp 

ROI DATA 

: e o 1  11) ASSOCIATED EXTENTS PK EN EWHM 

1 Po218 PO218 5550.0 6104.5 5827.5 2.8 
2 Po214 Po214 6588 .S 7874.7  7231.0 2 . 8  
3 Po212 Po212 8393 .8  8808.6 8601.2 2.8 
4 Po210 Po2 10 2180.3 5343.3  5174.3 3.7 

# NUCLIDE START END ( keV 1 (keW 

b 
ROI ANALYSIS RESULTS 

ROT I D  NET COUNTS BKG/TNTERF CPM ROI TYPE 
Po2 18 
P o 2  14 
Po2 12 
Po210 

5 . 5  f 2 . 5  0 .50  0.031 f 
0.0 f 1.1 1.00 . 0*00E+00 f 
4 . 0  -+ 2.0 0.00 0.022 f 

189 .3  f 1 4 . 1  6 . 7 5  1.051 f 

NUCLIDE maysrs  RESULTS 

ROI I D  ASSOC NUC EMM. PROB ACT I V I TY 

Po2 18 P o 2 1 8  1.000 0.098 f 0 .044  
Po2 Z 4 Po224 1 IO00 0.00E+00 f 0.020 
Po212 Po2 12 1 IO00 0.071 * 0,036 
Po2 10 Po210 1.000 , 3.370 f 0 .254  

(dPdSamP) 

A c t i v i t y  reported as of  Ma 

ANALYSIS REVIEWED BY: 
,.%, 

(YhPPROVED BY: 

0.014 Unknown 
6.213-03 Udnown 
0.011 Unknown 
0.078 Unknown 

MDA 

9 .4  5E-02 
1 . 1 4 E - 0 1  
4.823-02 
2 I L8E-01 

(dpm/samp) 

apage 





OOA1l48-019.001 

Batch ID: unknowns 
Acquisition Start: April 24, 2000 08:34:57 
Analysis Date: April 24, 2000 1 2 : 0 0 : 5 8  
Procedure: Po210 count 
Device : Oasis:01:01 
Analysis Method: ROI Analysis 
Spectrum File: 000004 60. OXS 

._- 
c 

LiveTime: 12,'297 -00 

Calibrations: 
Energy = 3.865E-r-01 +2.790Et00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 03, 2000 17 :45 :10  S t d :  1:1 energy cal  
Shape n o t  Calibrated. 
Efficiency = 3.041E-01 f 4.0043-03 
Calibration Date: April 07, 2000 09 :49 :29  Std: TS4189 

External Recovery No Ext.Recovery 

Original Sample Amount: 
1.000 f 0.000 samp 

Aliquot Amount: 1.000 f 0.000 samp 

ROI DATA 

ROI ID 
# 
1 Po218 
2 Po214 
3 Po212 
4 Po210 

ROI ID 
PO2 18 
Po2 14 
Po212 
Po210 

ROI ID 

Po218 
Po2 14 
Po2 12 
Po210 

ASSOCIATED EXTENTS PK EN FWHM 
NUCLIDE START END (keV) (keW 
Po218 5550.0 6 1 0 4 . 5  5826.0  2.8 
Po2 1 4  6588.5 7874.7 7229 .6  1 . 4  
Po212 8393.8 8808.6 8599.7 1.4 
Po2 10 2180.3  5343 .3  5187.0 3.5 

ROL ANALYSIS RESULTS 

NET COUNTS BKG/INTERF C PM ROI TYPE 
0.5 rt 1.0 0.53 2 . 2 8 E - 0 3  f 4.95E-03 Unknown 

-0.3 +_ 0.1 0 . 3 2  -1.56E-03 +_ 6.383-04 Unknown 
-0.1 f 0.1 0.11  -5.21E-04 f 3.68E-04 Unknown 

3 . 5 7 4  f 0.133 Unknown - 732.5 S 27.2 1.41 

NUCLIDE ANALYSIS RESULTS 

ASSOC NUC EMM. PROB ACTIVITY MDA 

Po218 1,000 7.483-03 f 0 . 0 1 6  8.30E-02 
Po214 1.000 -5.14E-03 -t. 2.10E-03 7.41E-02 
Po212 1.000 -1.71E-03 k 1.21E-03 6.11E-02 
Po2 10 1 IO00 11.755 & 0 .463  1 - 92E-01 

( d p d  s amp 1 (dpm) 

Activity reported as of April 24, 2000 08 :34 :57  

ANALYSIS REVIEWED BY: ,f* d.pf EJ 
Y 

APPROVED BY: 0 





Oasis Device # 2 
RFETS; Golden, CO 

Apr 24,  2000 13:13:21 

Unknown Sample ID: OOA3.148-020.001 Type: 

B a t c h  ID: unknown 
Acquisition Start: April 24, 2000 09:31:54 
Analysis D a t e  : 'April 2 4 ,  2000 13:12:30 
Procedure: polonium210 samples 
Device : Oasis:02:01 
Analysis Method: ROI Analysis 
Spectrum File: 00000301.0XS 

t 

LiveTime: 10,800.00 

Calibrations: 
Energy = 2.127E+02 +2.3333+00 * Chn Coeff. o f  Correlation: -0.998 
Calibration Date: March 14, 2000 09:19:39 S t d :  2:l energy cal 
Shape not Calibrated. 
Efficiency = 3.3933-01 f 4.339E-03 
Calibration D a t e :  August 11, 1999 13:14:16 S t d :  AS 4188 

External Recovery No Ext-Recovery 

Original Sample Amount: 
1.000 f 0.000 samp 

Aliquot Amount: 1.000 It 0.000 s a p  

ROI DATA 

3 Po212 
4 Po210 

ROI ID 
Po2 18 
Po2 14 
Po212 
Po2 10 

ASSOCIATED EXTENTS PK EN FWHM 
NUCLIDE START END (keW (keW 
Po218 5552.6 6077.8 5814.6 1.2 
Po2 14 7420- 0 7770.1 7594.8 2.3 

8521.5 8850.6 8684.3 1.2 
Po210 2263.7 5402.1 5107.6 3.5 

ROI ANALYSIS RESULTS 
b 

NET COUNTS BKG/INTERF CPM ROT TYPE 

0.9 f 1.0 0.07 5.173-03 f 5.573-03 Unknown 
-0.8 f 0.2 0.76 -4.233-03 f 1.27E-03 Unknown 

-0.1 f 0.1 0.14 -7.693-04 f 5.433-04 Unknown 
544.7 k 2 3 . 6  13 * 35 3.026 f 0.131 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI I D  ASSOC NUC EMM. PROB ACTIVITY MDA 

Po2 18 Po218 1.000 -1-253-02 f 3.763-03 9.293-02 
Po2 1 4  Po2 14 1 f 000 0.015 f 0.016 5.90E-02 
Po212 1 * 000 -2.273-03 f 1.60E-03 6.50E-02 
Po210 Pb210 1 IO00  8.918 f 0.404 2.483-01 

( dpm/ samp) (dPm) 

Activity reported as of A p r i  

ANALYSXS REVIEWED BY: 

(@'PROVED BY: 





OOA1148-02I. 001 unknown TvFe: 
Batch  I D :  unknowns 
Acquisition Start: May 0 3 ,  2000 16:40:24 
Analysis Date: May 04, 2000 09:lO:OO 
Procedure: Po210 count 
Device : Oasis:01:01 
Analysis Method: ROI Analysis 
Spectrum F i l e :  00000533.0XS LiveTime: 51,200.00 

Calibrations: 
Energy = 3.86SE+01 +2.7903+00 * Chn C o e f f .  of Correlation: -0.998 
Calibration Date: April 03, 2000 17:45:10 Std: 1:I energy cal 
Shape not Calibrated. 
Efficiency = 3.041E-01 -t 4.004E-03 
,Calibration Date: April 07, 2000 09:49:29 Std:  TS4189 

External Recovery No Ext.Recovery 

Orig ina l  Sample Amount: 
1.000 * 0.000 samp 

Aliquot Amount: 1.000 f 0.000 samp 

ROI DATA 

ROI ID 
9 
1 Po218 
2 Po214 
3 Po212 
4 Po210 

ROI ID 
Po218 
Po214 
Po212 
Po2 10 

ROT ID 

Po2 18 
Po214 
Po212 
Po210 

ASSOCIATED EXTENTS 
NUCLIDE START END 
~0218 5550.0 6104.5 
Po214 6588.5 7874.7 
Po212 8393.8 8808.6 
Po210 2180 .3  5343.3 

ROI ANALYSIS RESULTS 

NET COUNTS BKG/INTERF 
47.6 f. 1.3 2.37 . 
30.8 f 5.8 1.19 
47.3 f 7.6 4.74 

2,565.6 f 51.4 34.37 

t 

PK EN EWHM 

6046.5 3.5 
7676.1 4.2 
8772.8 11.2 
5228.9 6.2 

( keV 1 ( keV) 

NUCLIDE ANALYSIS RESULTS 

CPM ROL TYPE 
0.056 f 8.52s-03 Unknown 
0.036 f 6.773-03 Unknown 
0.055 f 8.90E-03 Unknown 
3.007 f 0.060 Unknown 

ASSOC NUC EM. PROB ACTIVITY MDA 

Po218 1 IO00 0.184 f 0.028 3.933-02 
Po2 14 1.. 000 0.119 f 0.022 3.08E-02 
Po212 1 IO00  0.182 k 0.029 5 - 12E-02 
Po210 1.000 9.888 f 0.237 % 1.20E-01 

( dpm/ s amp 1 (dm) 

Activity reported as of May 

ANALYSIS REVIEWED BY: 

APPROVED BY: 

\ Kge 





Oasis Device # 2 
RFETS; Golden, CO 

Apr 2 4 ,  2000 13:12:23 

Sample ID: 

Batch ID: 
Acquisition Start: 
Analysis Date : 
Procedure: 
Device : 
Analysis Method: 
Spectrum File : 

Calibrations: 
Energy = 1.4363+01 

OOA1148-022.001 TyFe: Unknown 

unknown 
April 24, 2000 09:31:55 
April 24, 2000 13:12:16 
polonium210 samples 
Oasis:02:02 
ROI Analysis 
00000302.0XS 

._ - 

C 

LiveTime: 10,800.00 

+2.491E+00 * Chn Coef f .  o f  Correlation: -0.998 
Calibration Date: April 04, 2000 15:25:18 S t d :  2:2 energy calibration 
Shape not Calibrated. 
Efficiency = 3.436E-01 f 4.6413-03 
Calibration Date: April 05, 200.0 09:05:57 Std: AS 4188 

External Recovery No Ext.Recovery 

Original Sample Amount: 
1.000 f. 0.000 samp 

Aliquot Amount : 1.000 f 0.000 samp 

ROI DATA 

ASSOCIATED EXTENTS PK EN FWHM 
NUCLIDE START END (keW ( k W  
PO218 5552.6 6077.8 5814.5 1.2 
Po2 14 7420 .0  7770.1 7593.4 1.2 

3 Po212 8521.5 8850.6 8687.1 1.2 
4 Do210 Po210 2263 - 7 5402.1 3831.3 2.5 

\& 2 Po214 :,"21* 

ROI ID 
PO218 
P O 2  14 
Po2 12 
Po210 

ROI ANALYSIS RESULTS 

NET COUNTS BKG/INTERF CPM ROI TYPE 
-1.5 f 0.6 1.50 -8.333-03 f 3.403-03 Unknown 
-0.8 f 0.4 0.75 -9.173-03 & 2.41E-03 Unknown 

0.0 f 0.0 0.00 0.00Et00 f 0.00Et00 Un&nown 
8.0 f 4.8 12.00 0.044 f 0.027 Uriknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID ASSOC NUC W. PROB ACTIVITY MOA 

Po2 18 Po218 1 * 000 -2.433-02 f 9.913-03 1.17E-01 
PO2 14 PO214 1.000 -1.21E-02 f 7.00E-03 9.533-02 
Po2 12 1 * 000 0.00Et00 f 0.00E+00 ' 4.383-02 

Po210 1.000 0.129 f 0.078 2.5013-01 Po2 10 

(dpm/samp) (dpd 

Activity reported as of 

ANALYSIS REVIEWED BY 

 PROVED BY : 



a 

c 



Oasis Device # 2 
RFETS; Golden, CO 

Apr 24, 2000 13:12:07 

Sample ID: 00A1148-023.001 Type: Unknown 

B a t c h  ID: unknown 
Acquisition Start: April 24, 2000 09:31:57 
Analysis D a t e :  April 24, 2000 13:11:59 
Procedure: polonium210 samples 
Device : Oasis:02:03 
Analysis Method: ROI Analysis 
Spectrum File : 00000303.0XS 

. -  
f 

LiveThe: 10,800.00 

Calibrations: 
Energy = 1.604E+02 +2.389E+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 04, 2000 15:34:53 S t d :  2 : 3  energy cal 
Shape not Calibrated. 
Efficiency = 3.3573-01 f 4.5473-03 
Calibration Date: April 05, 2000 09:20:34 Std: AS 4188 

External Recovery No Ext-Recovery 

Original Sample Amount: 
1.000 f 0.000 samp 

Aliquot Amount : 1.000 f 0.000 samp 

ROI DATA 

@I ID ASSOCIATED EXTENTS PK EN FWHM 

1 Po218 Po218 5552.6 6077.8 5815.3 2.4 
2 Po214 Po2 1.4 7420.0 7770.1 7595.1 2.4 
3 Po212 8521.5 8850.6 8686.9 1.2 
4 Po210 Po210 2263.7 5402.1 3832.4 2.4 

NUCLIDE START END ( keW (kev) 

ROI ID 
Po218 
Po2 3.4 
Po212 
Po210 

ROI ANALYSIS RESULTS 
b 

NET COUNTS BKG/INTERF CPM ROI TYPE 
1 . 2  f 1.4 0.83 6.50E-03 f 7.973-03 Unknown 
0.9 k 1.0 0.14 4.793-03 f 5.583-03 Unknown 

-0.3 f 0.1 0.28 -1.543-03 f 7.693-04 Unknown 
57.8 f 8.5 14.18 0.321 f 0.047 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI I D  ASSOC NUC Em. PROB ACTIVITY MDA 

Po218 Po218 1.000 0.019 f 0.024 9.61E-02 
PO2 14 Po2 14 1.000 0.014 f 0.017 6.573-02 
Po212 1.000 -4.583-03 f 2.293-03 ' 7.44E-02 
Po210 P o 2  10 1 IO00 0.957 S 0.142 2.57E-01 

( d p d  s amp 1 (dpm) 

Activity reported as of Ap 

ANALYSIS REVIEWED BY: 

\@PPROVED BY: 

mpage 





-e Sample ID: OOA1148-024.001 

Batch ID: unknowns 
Acquisition S t a r t :  May 03, 2000 08:48:51 
Analysis Date: May 03, 2000 16:49:15 
Procedure: Po210 count 
Device : Oasis:O1:03 
Analysis Method: ROI Analysis 
Spectrum File: 00000528.0XS 

Type: Unknown 

c 

LiveTime': 28,-800.00 

Calibrations: 
Energy = 6.5963i-01 +2.779E+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: A p r i l  24, 2000 13:03:27 S t d :  1:3 Energy C a l  
Shape not Calibrated. 
Efficiency = 3.120E-01 k 4.U983-03 
Calibration Date: April 2 4 ,  2000 10:05:48 S t d :  TS4189 

External Recovery No Ext-Recovery 

Air Filter Analysis Parameters: 
Sample Type: Unknown 
A i r  Filter Time on: May 03, 2000 08:47:18 
Air Filter Time off: May 0 3 ,  2000 08:47:18 
Total Collect Time: 0.000 hours 
Air Volume: 1.000 f 0.000 samp 

1 

ROI DATA 

ID ASSOCIATED EXTENTS PK EN FWWM 

Po218 Po218 5550.0 6104.5 5827.5 4.2 
2 Po214 Po2 14 6588.5 ' 7 8 7 4 . 7  1231.0 2 . 8  
3 Po212 Po212 8393.8 8808.6 8745.7 3.2 
4 Po210 Po210 2280.3 5343.3  5163.2 3.1 

NUCLIDE START END (keW ( k e V )  

> 
ROI ANALYSIS RESULTS 

Ror ID 
Po218 
Po214 
Po2 I2 
Po2 10 

NET COUNTS BKG/INTERF CPM ROL TYPE 
12.7 5 3.9 1.33 0.026 f 8.043-03 Unborn 
0.3 f 2 . 2  2.67 6.94E-04 f 4.553-03 Unknown 

1 8 . 0  f 4 . 2  0.00 0.038 k 8.84E-03 Unknown 
4 8 9 . 0  f 22 .8  18 .00  1.019 k 0.047 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID ASSOC NUC EMM. PRO13 ACTIVITY MDA 

Po218 1.000 0.085 f 0.026 ' 5.083-02 PO2 18 
PO214 Po2 14 1.000 2.233-03 f 0.015 6.443-02 
Po212 Po212 1.000 0.120 f 0.028 1.81E-02 
Po210 Po210 ' z * 000 3.265 f 0.158 1.38E-01 

(dpm/samp) (dprn/samp) 

Activity reported as of May 

ANALYSIS REVIEWED BY: 

' @!?PROVED BY: 



3 -  



Oasis Device # 2 
RFETS; Golden, CO 

Apr 24, 2000 13:11:44 

Sample ID: 00A1148-025.001 Type : Unknown 

B a t c h  ID: unknown 
Acquisition Start: April 24, 2000 09:31:58 
Analysis Date : April 24, 2000 13:09:01 
Procedure: polonium210 samples 
Device : Oasis:02:04 
Analysis Method: ROI: Analysis 
Spectrum File: 00000304.0XS 

-,- 

c 

LiveTkme: 10,800.OO 

Calibrations: 
Energy = 1.412E+02 +2.3893+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 05, 2000 09:30:14 S t d :  AS 4188 
Shape not Calibrated. 
Efficiency = 3.3983-01 -+ 4.5963-03 
Calibration Date: April 05, 2000 09:40:39 S t d :  AS 4188 

External Recovery N o  Ext.Recovery 

Original sample Amount: 
1.000 f 0 , 0 0 0  samp 

Miquot Amount: 1.000 f 0.000 samp 

ROI DATA 

ASSOCIATED EXTENTS PK EN EWHM 
NUCLIDE START END (keV) (keW 
Po218 5552.6 6077.8 5815.3 1.2 

2 Po214 Po2 14 7420.0 7770.1 7595.2 2.4 
3 Po212 8521.5 8850.6 8684.6 1.2 
4 Po210 Po210 2263.7 5402.1 5251.5 9.1 

,"aR:: ;,",,, 

ROI ID 
Po2 18 
Po214 
Po212 
Po210 

ROI ANALYSIS RESULTS 
b 

NET COUNTS BKG/INTERF CPM ROI TYPE 
-0.7 f 0.2 0.69 -3.843-03 f 1.223-03 Unknown 
1.8 k 1.4 0.21 9.963-03 f 7.883-03 Unknown 

-0.2 +- 0.1 0.21 -1.15E-03 f 6.663-04 Ungrmwn 
463.7 f 21.9 13.35 2.576 f 0.121 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID ASSOC NUC EMM. PROB ACTIVITY MDA 

Po2 18 P O 2  18 1 IO00 -1.13E-02 f 3.583-03 9.053-02 
Po2 14 Po214 1.000 0.029 f 0.023 6.96E-02 
Po2 12 1.000 -3.39E-03 f 1.96E-03 6.96E-02 

Po2 10 1.000 7.580 f 0.372 2.4713-01 Po210 

( dPm/ 23 amp 1 (dpm) 

Activity reported as of Apr 

ANALYSIS REVIEWED BY- 

*APPROVED BY: 

Page 1 n 





a ample ID: OOzd148-026.001 

Batch ID: unknowns 
Acquisition Start: April 26, 2000 0 6 : 5 0 : 4 7  
Analysis Date: April 26, 2000 09:51:07 
Procedure: Po210 count 
Device : Oasis:01:03 
Analysis Method: ROI Analysis 
Spectrum F i l e :  000004 94. OXS 

unknown 

c 

LiveTime: 10,800.00 

Calibrations: 
Energy,= 6.5963+01 +2.779E+OO * Chn Coef f .  of Correlation: -0.998 
Calibration Date: April 2 4 , , 2 0 0 0  13:03:27 S t d :  1:3 Energy Cal 
Shape not Calibrated. 
Efficiency = 3.120E-01 f 9.0983-03 
Calibration Date: April 24, 2000 1 0 : 0 5 : 4 8  S t d :  TS4189 

External Recovery No Ext.Recovery 

Original Sample Amount: 

Aliquot Amount : 1.000 f 0.000 samp 
1.000 f 0.000 samp 

ROI DATA 

ROI ID 
# 
1 PO218 
2 PO214 
3 Po212 
4 Po210 

ROT ID 
Po218 
Po214 
Po2 12 
Po210 

ROI ID 

Po210 
Po214 
Po212 
Po2 10 

Activity 

ANALYSXS 

APPROVED 

ASSOCIATED EXTENTS PK EN EWHM 
NUCLIDE START END (k@J) ()rev) 
Po218 5550.0 6104.5 5827.5 2.8 
Po2 14 6588.5 7874.7 7231.0 1.4 
Po2 12 8393.8 8808.6 8601.2 1.4 
Po2 10 2180.3 5343.3 5135.4 6.0 

ROI ANALYSIS RESULTS 

NET COUNTS BKGIINTERF ~ CPM ROI TYPE 
0.7 f 1.0 0.26 4.13E-03 f 5.743-03 Unknown 
-0.3 4 0.3 0.26 -1.423-03 1 1.423-03 Unknown 
-0.5 f 0.4 I 0.51 -2.85E-03 f 2.01E-03 Unknown 

3.155 f 0.133 Unknown - 567.8 f 2 4 . 0  7.17 

NUCLIDE ANALYSIS RESULTS 

ASSOC NUC EMM. PROB ACT IVI TY MDA 
(dpm) 

Po218 1.000 0.013 f 0.018 8.14E-02 
Po214 1 IO00 -9.563-03 f 4.563-03 8.14E-02 
Po212 1.000 -9.13E-03 +, 6.45E-03 9.52E-02 
Po2 10 1.1000 10.111 10.448 ' 2.243-01 

( dpm/ s amp 1 

reported 

REV1 EWED 

BY: 

\1qqe 





OOA13.48-027.001 

B a t c h  ID: unknowns 
Acquisition Start: April 26, 2000 06:48:31 
Analysis Date : April 26, 2000 0 9 : 4 8 : 4 9  
Procedure: Po210 count  
Device : Oasis:01:02 
Analysis Method: ROI Analysis 
Spectrum F i l e  : 00000493.0XS 

unknown 

t 

LiveTime: 10;800.00 

Calibrations: 
Energy = 5.823E+01 +2.790E+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 07, 2000 14:55:56 Std:  1:2 energy cal  
Shape not Calibrated. 
Efficiency = 3.089E-01 f 4.0623-03 
Calibration Date: April 07, 2000 15:15:30 Std:  TS4189 

External Recovery No Ext.Recovery 

Original Sample Amount: 
1.000 f 0.000 samp 

A l i q u o t  Amount: 1.000 f 0.000 samp 

R O I  DATA 

ROI ID 
# 
1 Po218 
2 R0214 
3 Po212 
4 Po210 

ROI ID 
Po2 18 
PO2 14 
Po212 
Po210 

ROI ID 

Po218 
Po2 14 
Po212 
Po210 

ASSOCIATED EXTENTS PK EN FWHM 

Po218 5550.0 6104,. 5 5826.0 2.8 
Po214 6588.5 7874.7 7229.6 2.8 
Po212 8393.8 8808.6 8599.7 2.8 
Po210 2180.3 5343.3 5100.5 4.6 

NUCLIDE START END (keW (keW 

ROI ANALYSIS RESULTS 

NET COUNTS *BKG/INTERF. ' CPM ROI TYPE 
2.0 f 1.4 0.00 - 0.011 & 7.86E-03 Unknown 
0.7 f 1.0 0.26 4.13E-03 k 5.743-03 Unknown 
3.0 f 1.7 0.00 0.017 f 9.62E-03 Unknown 

3.213 f 0.134 Unknown - 518.4 f 24.2 4 . 6 2  

NUCLIDE ANALYSIS RESULTS 

ASSOC NUC EMM. PROB ACTIVITY MDA 

Po218 1.000 0.036 f 0.025 4.873-02 
Po2 14 1 IO00 0.013 f 0,019 8.233-02 
Po2 12 1 * 000 0.054 f 0.031 4.873-02 
Po210 1 * 000 10.401 f 0.456 1.91E-01 

(dpm/samp) (dpm) 

Activity reported as 

ANALYSIS REVIEWED BY 

APPROVED BY: 

I! I Page 





051000.028.0915 

Batch ID: unknowns 
Acquisition Start: May 10,  2000 09:15:36 
Analysis Date: May 10, 2000 13 :43 :17  
Procedure: RFETS unknown 
Device : 0asis:Ol:Ol 
Analysis Method: ROI Analysis 
Spectrum File: 00000558.0XS 

Calibrations: 
Energy = 3.8653+01 +2.790E+00 * Chn Coeff 
Calibration Date: April 03, 2000 L 7 : 4 5 : 1 0  
Shape not  Calibrated. 
EEficiency = 3.041E-01 f 4.004E-03 
Calibration Date: April 07/ 2000 0 9 : 4 9 : 2 9  

. _  
External Recovery No Ext.Recovery 

Original Sample Amount: 
1.000 f 0.000 samp 

A1 iguot Amount : 1.000 f 0.000 samp 

ROI DATA 

ROI ID 
# 
1 Pu239 
2 Po218 
3 PO214 
4 Po212 

ROI I D  
Pu239 
Po218 
Po2 14 
Po212 

ROI ID 

Pu2 3 9 
PO218 
PO214 
Po212 

Type: Unknown 

t 

LiveTime: 10,800.00 

of Correlation: -0 .998  
S t d :  1:1 energy cal 

S t d :  TS4189 

ASSOCIATED EXTENTS PK EN FWBM 
NUCLIDE START END (keV) ( keV) 
Po210 2437.5  5342.1  5 2 9 3 . 1  2 . 8  
Po218 5550.0 6104 - 5 5826-  0 1 . 4  
Po214 6588.5 7874.7 7229.6 2 . 8  
Po212 8393.8 8808.6 8599.7 1 . 4  

ROI ANALYSIS RESULTS 

NET COUNTS BKG/INTERF . CPM ROT TYPE 
33.8 k 6.3 5.25 0.188 f 0 . 0 3 5  Unknown 
- 0 . 8  f 0.4 0.75 -4.173-03 f 2 .413-03  Unknown 

0.5 f 1.1 0.50 2.78E-03 f 5.893-03 Unknown 
0 .00  O.OOE+OO f O.OOE+OO Unknown 0.0 f 0.0 - 

NUCLIDE ANALYSIS RESULTS 

ASSOC NUC E M .  PROB ACTIVITY MDA 
(dpm/samp) (dpm) 

1.000 0 . 6 1 7  f 0 . 1 1 6  2.03E-01 
1.000 -1.37E-02 f 7.913-03 1.08E-01 

PO214 1.000 9.14E-03 k 0.019 9.70E-02 

c-- 
Po212 1 - 000 0.00E+00 f 0.00E+00 4.943-02 

Activity reported as of May,lO1 2000 09 :15 :36  " 

ANALYSIS REVIEWED BY:' 
" 

APPROVED BY: 





la,,, ID: OOAll48-029.001 

Batch ID: unknowns 
Acquisition S t a r t :  A p r i l  26, 2000 1 5 : 4 0 : 1 2  
Analysis Date: April 27, 2000 06:47:16 
Procedure: Po210 count 
Device : Oasis:01:03 
Analysis Method: ROI Analysis 
Spectrum Fi le :  00000509.0XS 

Type : Unknown 

LiveTime: 2 8 , 8 0 0 . 0 0  

Calibrations: 
Energy = 6.596Et01 t 2 . 7 7 9 E i - 0 0  * Chn 
Calibration Date :  A p r i l  24, 2000  1 3 : 0 3 : 2 7  
Shape no t  Calibrated. 
E f f i c i e n c y  = 3 , 1 2 0 E - 0 1  k 4.09812-03 

Calibration Date: April 24, 2000 1 0 : 0 5 : 4 8  Std: TS4L89  

Coeff. of Correlation: -0.998 
S t d :  1:3 Energy Cal 

External Recovery No Ext.Recovery 

Original Sanple Amount: 
1.000 f 0.000 samp 

Aliquot Amount: 1.000 f 0.000 samp 

ROI DATA 

ROI ID 
# 
1 Po218 
2 Po214 
3 Po212 
4 Po210 

ROL ID 
Po218 
Po2 14 
Po212 
Po210 

ROX ID 

PO218 
Po214 
Po212 
Po210 

c 

ASSOCIATED EXTENTS PK EN FWBM 

Po218 5550.0 6104.5 5827.5 2.8 
Po2 14 6588.5 7874.7 7231.0 2 . 8  

Po210 2180.3 5343.3 5282.7 21.7 

NUCLIDE START END (keV) (kev) 

Po212 8393.8 8808.6 8601.2 1.4 

' ROI: ANALYSIS RESULTS 

ROI TYPE CPM NET COUNTS BKG/INTERF 
2 . 3  f 1.6 0.68 2.743-03 _+ 3.27E-03 Unknown 
1.3 f 1.6 0.68 2.74E-03 f 3.27E-03 Unknown 

-1.4 f 1.0 1.37 -2.853-03 k 2.01E-03 Unknown 
0.896 f 0 . 0 4 5  Unknown - 429.9 * 21.5  19.13 

NUCLIDE ANALYSIS RESULTS 

MDA ASSOC NUC EMM. ?ROB ACT I V I TY 

Po2 18 
PO214 
Po212 
Po210 

( dpm/ smp 1 ( dpm 1 
1.000 8.79E-03 f 0.010 4 .  L6E-02 
1 f 000 8.793-03 f 0.010 4.16E-02 
1.000 -9.13E-03 f 6.453-03 5.143-02 
1 000 2.870 f 0.148 1.43E-01 

Activity reported as o f  

ANALYSIS REVIEWED 

APPROVED BY: 



File(3): 00000509.0XS Date: 26-Apr-2000 15:40:12 LT: 28,840.61  RT: 28,840.62 
: 00A1148-029.001 

. . . . . - I " . . . ~ . .  

55 

5c  

42 .. 34 

25 

17 

8 

c 



ample ID: OOA1148-030.001 Type: Unknown 

Satch ID: unknowns 
Acquisition Start: April 26, 2000 14:21:25 
Analysis Date: April 27, 2000 06:47:13 
Procedure: Po210 count 
Device : Oasis:01:01 
Analysis Method: ROI Analysis 
Spectrum File : 00000508.0XS 

f 

LiveTime: 28;800.00 

Calibrations: 
Energy = 3.865E+01 t 2 . 7 9 0 E t 0 0  * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 03 ,  2000 1 7 : 4 5 : 1 0  S t d :  1:1 e n e r g y  cal 
Shape not Calibrated, 
Efficiency = 3.041E-01 f 4.004E-03 
Calibration Date: April .  07, 2000 09:49:29 S t d :  TS4189 

External Recovery No Ext.Recovery 

Original Sample Amount: 

Aliquot Amount: 1.000 f 0.000 samp 
1.000 k 0.000 samp 

ROI DATA 

301 ID 
# 

4 Po210 

ROI I D  
Po218 
Po214 
Po212 
Po2 10 

ROI ID 

Po2 18 
Po214 
Po212 
Po210 

AS SOC 1 ATE D EXTENTS PK EN EWHM 
NUCLIDE START END ( k e V )  ( k e V )  
Po218 5550.0 6104.5 5826.0 2.8 
Po214 6588.5 7874.7 7229 .6  2.8 
Po212 8393.8  8808.6 8599.7  2 . 8  
Po210 2180 .3  5343.3  5304 .2  9.5 

ROI ANALYSIS RESULTS ' 

NET COUNTS BKG/INTERFb c PM ROI TYPE 
3 . 3  f 2 . 1  0.69 6.9OE-03 f 4.403-03 Unknown 
0.6 5 1.7 1.37  1.31E-03 f 3.573-03 Unknown 
1 . 0  * 1.0 0.00 2.08E-03 k 2.OBE-03 Unknown 

0.936 k 0.046 Unknown - 449.2 f. 2 1 . 9  17 .83  

NUCLIDE ANALYSIS RESULTS 

ASSOC NUC EMM. PROB ACT I V I TY MDA 

Po218 1 * 000 0.023 rt 0 .014  4.28E-02 
Po2 1 4  1.000 4.313-03 k 0 .012  5.28E-02 
Po212 1 * 000 6.853-03 f 6.8SE-03 1.8%-02 
Po2 10 1.000 3.078 k 0 . 1 5 5  ' 1.42E-01 

(dpm/samp) ( dpm ) 

Activity reported as of A 

ANALYSIS REVIEWED BY 

APPROVED BY: 

e 



a 



e Sample ID: 051000.031.0920 

B a t c h  ID: unknowns 
Acquisition Start: May 10, 2000 09:17:44  
Analysis Date : May 10, 2000 13:48:31 
Procedure: RFETS unknown 
Device : Oasis:O1:02 
Analysis Method: ROI Analysis 
Spectrum File: 00000559.0XS 

Unknown Type: 

c 

LiveTime: 10,800.00 - 

Calibrations: 
Energy = 5.8233+01 +2.790E+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 07, 2000 14:55:56 Std: 1:2 energy cal. 
Shape not Calibrated. 
Efficiency = 3.0893-01 k 4.0623-03 
Calibration Date: April 07, 2000 15:15:30 Std: TS4189 

External Recovery No Ext,Recovery 

Original Sample Amount: 

Aliquot Amount: 1.000 tf 0.000 samp 
1;ooo f 0.000 samp 

ROI DATA 

ROI ID 
t 
1 Pu239 
2 Po218 
3 Po214 

,,,"-,., 

4 Po212 

ROI ID 
Pu2 3 9 
Po218 
Po2 14 
Po212 

ROI ID 

Pu2 3 9 
Po218 
Po2 14 
Po212 

ASSOCIATED EXTENTS PK EN FWWM 
NUCLIDE START END (keW (keW 
Po210 2437.5 5315.4 4534.1 6.5 
Po218 5550.0 6104.5 5826.0 1.4 
Po214 6588.5 7874.7 7229.6 2 .8  
PO212 8393.8 8808.6 8599.7 1.4 

ROI ANALYSIS RESULTS 

, NET COUNTS BKG/INTERF CPM ROI TYPE 
574.5 f 24.1 6.50 3.192 f 0.134 Unknown 

0.0 f 0.0 0.00 0.00E+00 f O.OOE+OO Unknown 
1.8 f 1.4 0.25 9.723-03 f 7.983-03 Unknown 

0.25 -1.393-03 f 1.393-03 Unknown - -0.3 f 0.3 

NUCLIDE ANALYSIS RESULTS 

ASSOC NUC EMM. PROB ACTIVITY MDA 
( dpm/ samp 1 ( dpm 1 

1 IO00  10.331 f 0.455 2 17E-01 
1.000 0.00E+00 f 0.00E+00 4.87E-02 

Po214 1 * 000 0.031 f 0.026 8.17E-02 

c-- 
Po212 1 * 000 -4.503-03 f 4.5OE-03 * 8.173-02 

Activity reported as of May lo1 2000 09:17:44 

, ANALYSIS REVIEWED BY: &..- 

\vag= 





* Sample ID: OOA1148-032.001 

Batch  ID: unknowns 
Acquisition Start: April 26, 2000 06:59:10 
Analysis Date: April 26, 2000 09:59:26 
Procedure: Po210 count 
Device : Oasis:O1:04 
Analysis Method: ROL Analysis 
Spectrum F i l e  : 00000495.0XS 

Unknown Twpe: 

c 

LiveTime: 10,800.00 

Calibrations: 
Energy = 8.600E+01 +2.7463+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 1 2 ,  2000 1 0 : 2 8 : 5 6  S t d :  1:4 energy cal 
Shape not Calibrated. 
Efficiency = 3.0843-01 rt: 4.0553-03 
Calibration Date: A p r i l  12 ,  2000 1 L : 4 5 : 1 0  S t d :  TS4189 

External Recovery No Ext.Recovery 

Original Sample Amount: 
1.000 f 0.000 samp 

Aliquot Amount : 1.000 f 0.000 samp 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN FWHM 

1 PO218 Po218 5'550.0 6104.5 5826 I 2 1.4 
2 Pa214 Po214 6588.5 7874.7  7232.4  2 . 7  
3 Po212 Po212 8393.8  8808.6  8600 .1  2 . 7  
4 Po210 Po210 2180.3  5343.3 4661.7 3 . 4  

NUCLIDE START END ( keW (keW 

ROI I D  
Po2 18 
PO2 14 
Po212 
Po220 

ROI ANA1;YSIS RESULTS 

NET COUNTS BKG/INTERF C PM ROI TYPE 
-0.8 f 0 . 4  0 . 7 6  - 4 . 2 5 E - 0 3  & 2.453-03  Unknown 

0 . 7  f 1 . 0  0 . 2 5  4 .143-03  It 5.736-03 Unknown 
0.5 k 1 . 1  0 .51  2.73E-03 f 5.91E-03 Unknown 

183.7 1 13.8 4.33 1.020 f 0.076 UnlIflown 

NUCLIDE ZlNAJLYSIS RESULTS 

ROI ID ASSOC NUC ' EMM. PROB ACT I V I T Y MDA 

Po218 Po2 18 1 * 000 -1.38E-02 4 7.953-03 1.07E-01 
Po214 Po214 1.. 000 0 .013  f 0.019 8.233-02 
Po212 Pa212 1 IO00 8.84E-03 f 0.019 9.6~3-02 
Po210 Po2 10 1.000 3.309 f 0.252 1.87E-01 

(dpm/samp) ( d P d  

Activity reported as of 

ANALYSIS REVIEWED B 

*APPROVED x.--*\ BY: 

I '  





,a Sample ID: w: unknown 

Batch ID: unknowns 
Acquisition Start: April 26, 2000 14:11:48 
Analysis Date : April 27, 2000 06:47:15 
Procedure: Po210 count 
Device : Oasis:01:02 
Analysis Method: ROI Analysis 
Spectrum File : 00000506.0XS LiveTime : 28 ;800 00 

r 

Calibrations: 
Energy = 5.8233+01 +2.79OE+OO * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 07, 2000 14:55:56 S t d :  1 : 2  energy cal 
Shape not Calibrated. 
Efficiency = 3.089E-01 f 4.062E-03 
Calibration Date: April 0 7 ,  2000 15:15:30 S t d :  TS4189 

External Recovery NO Ext.Recovery 

Original Sample Amount: 
1.000 & 0.000 samp 

Aliquot Amount: 1.000 f 0.000 samp 

ROI DATA 

ROI ID 

1 Po218 
2 Po214 
3 Po212 
4 Po210 

ROI I D  
Po218 
Po214 
Po212 
Po210 

ROI I D  

Po218 
Po2 14 
Po2 12 
Po210 

ASSOCIATED EXTENTS PK EN FWHM 
NUCLIDE START END (keW (keV) 
Po218 5550.0 6104.5 5826.0  2 . 8  
Po214 6588.5 7 8 7 4 . 7  7229.6 2.8 
Po212 8393.8 8808.6 8599.7 2 . 8  
Po210 2180.3 5343.3 4933.1 3.9 

ROI ANALYSIS RESULTS 

NET COUNTS BKWINTERF CPM ROI TYPE 
16.0 f 4.0 0.00 0.033 f 8.33E-03 Unknown 
10.3 f 3.4 0.68 0.021 f 7.06E-03 Unknown 
12.0 * 3 . 5  0.00 0.025 f 7.22E-03 Unknown 

898.7 f 30.3 12.31 1.872 f 0.063 UnlIflown - 
NUCLIDE ANALYSIS RESULTS 

ASSOC NUC E m .  PROB ACT I VI T Y MDA 
(dpm/samp) (dpm) 

Po218 1.000 0.108 f 0.027 1.823-02 
Po214 1 * 000 0.070 It 0.023 4.21E-02 
Po212 1.000 0.081 f 0.023 1.823-02 
Po210 1.000 6.060 It 0.219 1.19E-01 

Activity reported as of 

ANALYSIS REVIEWED 

APPROVED BY: * 
\Vge re3 I Ab7 





II) Sample ID: OOA1148-034.001 

B a t c h  ID: un kriowns 
Acquisition Start: April 2 6 ,  2000 1 4 : 2 3 : 2 9  

Procedure: Po210 count 
Device: Oasis:01:04 
Analysis Method: ROI Analysis 
Spectrum File:  00000507.0XS LiveTime: 28,800.00 

Calibrations: 

Analysis Date: A p r i l  2 7 ,  2000 06:47:18 - .  

c 

Energy = 8.600E+Ol +2.7463+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 12, 2000 1 0 : 2 8 : 5 6  S t d :  1:4 energy c a l  
Shape not Calibrated. 
Efficiency = 3.084E-01 ? 4.055E-03 
Calibration Date: April 12, 2000 11:45:10 S t d :  TS4189  

E x t e r n a l  Recovery N o  Ext.Recovesy 

Original Sample Amount: 
1.000 f 0.000 samp 

Aliquot Amount : 1.000 f 0.000 samp 

ROI DATA 

ROI ID 
# 
1 Po218 
2 Po214 
3 Pa212 
4 Po210 

k01 I D  
Po2 18 
Po214 
Po212 
Po210 

ROI I D  

Po218 
Po214 
Po212 
Po210 

ASSOCIATED EXTENTS PK EN EWHM 
NUCLIDE START END ( k e W  (kev) 
Po218 5550.0 6104.5 5826.2 2 . 7  
PO2 14 6588.5 7874.7 7 2 3 2 . 4  1 . 4  
Po212 8393.8 8808.6 8600.1 1.4 
Po2 10 2180.3  5343 .3  5246.7 113.3 

ROI ANALYSIS RESULTS ' 

NET COUNTS BKG/INTERF CPM ROL TYPE 
0.0 k 1.8 2.04 -7.863-05 f 3.83E-03 Unknown 

-0.7 f 0 . 7  0.68 -1.423-03 f 1.42E-03 Unknown 
- 1 . 4  d2 1 . 0  1.36 -2.833-03 f 2.00E-03 Unknown 

3 .305  k 0 . 0 8 3  Unknown 
A 

1,586.5 f 40.1 11.55 

NUCLIDE ANALYSIS RESULTS 

ASSOC NUC EMM. PROB ACTIVITY MDA 

Po218 1.000 -2.55E-04 f 0.012 5.94E-02 
Po2 14 1 * 000 -4.593-03 ? 4.59E-03 4.20E-02 
Po212 1 * 000 -9,183-03 1 6.493-03 5.19E-02 
Po2 10 I. 000 10.718 f 0.305 1.16E-01 

(dpdsarnp) ( dPm ) 

Activity reported as of 

ANALYSIS REVIEWED B 

APPROVED BY: 





Batch ID: , unknowns 
Acquisition Start: April 26, 2000 1 0 : 1 3 : 0 8  
Analysis Date : April 26, 2000 13:22:47 
Procedure: Po210 count  
Device : Oasis:01:03 
Analysis Method: ROT Analysis 
Spectrum File: 000004 92. OXS 

t 

LiveTime: 1l,351.00 

Calibrations: 
Energy = 6.596E-tO1 +2.7793+00 * Chn Coeff .  of  Correlation: -0.998 
Calibration Date: April 24, 2000 13:03:27 S t d :  1:3 Energy Cal 
Shape not Calibrated. 
Efficiency = 3.120E-01 f 4.0983-03 
Calibration Date: A p r i l  24, 2000 1 0 : 0 5 : 4 8  Std: TS4189 

External Recovery No Ext-Recovery 

Original Sample Amount: 

A1 iquot Amount : 1.000 k 0.000 sarnp 
1.000 * 0.000 samp 

ROI DATA 

ROI ID 
# 
1 Po218 
2 Po214 
3 Po212 
4 Po210 

ROI ID 
Po218 
Po2 14 
Po212 
Po210 

ROI ID 

PO218 
PO214 
Po212 
Po210 

Activity 

ANALYSIS 

APPROVED 

ASSOCIATED EXTENTS PK EN FWHM 
NUCLIDE START END (keV) (keW , 
Po2 18 5550.0 6104.5 5827.5 2.8 
PO214 6588.5 7874 - 7 7231 - 0 2 . 8  
Po212 8393.8 8808.6 8601.2 0.3 
Po2 10 2180.3 5343.3 5249.4 67.3 

ROI ANALYSIS RESULTS 

NET COUNTS BKGIINTERF ~ CPM ROJ TYPE 
2.7 t 1.8 0.27 0.014 i 9.273-03 Unknown 
2.7 & 1.8 0.27 0.014 f 9.273-03 Unknown 
-0.5 f 0.4 0.54 -2.853-03 f 2.01E-03 Unknown 

2.973 f 0.126 Unknown - 562.5 f 23.9 7.54 

NUCLIDE ANALYSIS RESULTS 

ASSOC NUC EMM. PROB ACT T VI TY MDA 

Po2 18 1 * 000 0 . 0 4 6  f 0.030 7.843-02 
Po214 1 f 000 0.046 f 0.030 7.84E-02 

( dpm/ s amp 1 ( dPm 1 

Po212 1 f 000 -9.133-03 f 6.45E- 
Po210 9.529 f 0 . 4 2 4  t-ooo 

reported as of 

REVIEWED B 

BY: 

,03 9.19E-02 
2.18E-01 

Paqe 1 

\\I- 
t -  





* Sample ID: OW148-036.001 Type: unknom 

Batch ID: unknowns 
,Acquisition S t a r t :  April 26, 2000 1 0 : 1 3 : 0 6  
Analysis Date : April 26, 2000 13:13:28 
Procedure: Po210 count 
Device : Oasis:01:02 
Analysis Method: RQI Analysis 
Spectrum F i l e :  00000501.0XS 

c 

LiveTime: 10,-800.00 

Calibrations: 
Energy = 5.8233+01 +2.7903+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 07, 2000 14:55:56 S t d :  1 : 2  energy c a l  
Shape not Calibrated. 
Efficiency = 3.0893-01 f 4.062E-03 
Calibration Date: April 0 7 ,  2000 15:15:30 S t d :  TS4189 

E x t e r n a l  Recovery No Ext.Recovesy 

Original Sample Amount: 
1.000 f 0.000 samp 

Aliquot  Amount: 1.000 k 0.000 samp 

ROI ID 
# 
1 Po218 
2 PO214 
3 Po212 
4 Po210 

ROI ID 
PO218 
PO214 
Po212 
Po2 10 

ROI ID 

Po218 
Po2 14 
Po212 
Po210 

ROI DATA 

ASSOCIATED EXTENTS PK EN FWHM 
NUCLIDE STARlC END (keW ( keV) 
Po218 5550.0 6104.5 5826.0 2.8 
Po214 6588.5 7874.7 7229.6 2.8 
Po212 8393.8 8808.6 8599.7 2 .8  
Po210 2180.3 5343.3 5276.3 15.6 

ROI ANALYSIS RESULTS 

NET COUNTS BKG/INTERF CPM ROX TYPE 
3.0 f 1.7 0.00 0 . 0 1 7  -I- 9.623-03  Unknown 
0 . 7  f. 1 . 0  0.26 4.133-03 k 5.743-03 Unknown 
1.0 f 1.0 0.00 5.56E-03 f 5.563-03 Unknown 

4 1 1 . 4  f 20.6 4.62  2 .319  f 0 .114  Unkjown 

NUCLIDE ANALYSIS RESULTS 

ASSOC NUC E M .  PROB ACTIVITY MDA 

Po218 1 * 000 0.054 f 0.031 4 . 8 7 3 - 0 2  
PO214 1.000 0.013 f 0.019 8 - 233-02 
Po212 1.000 0 .018  k 0.018 4.87E-02 

(dpm/samp) ( dpm 1 

P O Z l O  J.000 7.506 It 0.383 1.91E-01 

Activity reported as o f  

ANALYSIS REVIEWED BY: 

APPROVED BY: 

\qTge 





OOA1148-037.001 

B a t c h  I D :  unknowns 
Acquisition S t a r t :  April 2 7 ,  2000 0 9 : 2 7 : 3 4  
Analysis D a t e :  May 01, 2000 06:34:12 
Procedure: Po210 count  
Device : Oasis:01:03 
Analysis Method: ROI Analysis 
Spectrum File: 00000511.OXS 

Type: uaknown 

c 

LiveTime: 28; 800.00 

Calibrations: 
Energy = 6.5963+01 +2.779E+OO Chn Coeff. of Correlation: -0.998 
Calibration Date: April 2 4 ,  2000 13:03 :27  S t d :  1:3 Energy C a l  
Shape not Calibrated. 
Efficiency = 3.120E-01 f 4.0986-03 
Calibration Date: April 2 4 ,  2000 10:05:48 S t d :  TS4189 

E x t e r n a l  Recovery No Ext-Recovery 

Original Sample Amount: 
1.000 +_ 0.000 samp 

Aliquot  Amount: 1 . 0 0 0  f 0.000 samp 

ROI DATA 

ROI. IC 
B 

4 Po210 

ROX ID 
Po218 
Po214 
Po2 12 
Pa210 

ROI ID 

Po2 18 
Po214 
Po212 
Po210 

ASSOCIATED EXTENTS PK EN J%HM 
NUCLT DE START E N D  ( k e V )  ( k e V )  
Po218 5550.0 6 1 0 4 . 5  5827.5 2.8 
Po214 6588.5 7874.7 7231.0 2 . 8  
Po212 8393.8 8808.6 8601.2 4.2 
Po210 2180.3  5 3 4 3 . 3  5285.5  9.6 

ROI ANALYSIS RESULTS 

NET COUNTS BKG/INTERF, CPM ROI TYPE 
7 . 3  f 2 . 9  0.68 0,025 f 6.06E-03 Unknown 
6.3 f 2 . 7  0.68 0.013 15.693-03 Unknown 
7.6 f 3 .2  1.37 0.016 f 6.573-03 Unknown 

0.739 i 0.041 Unknown - 354.9 f 19.7 1 9 . 1 3  

NUCLIDE ANALYSIS RESULTS 

ASSOC NUC EMM. PROB ACTIVITY MDA 

Po2 18 1 * 000 0.049 f 0.019 4.16E-02 
Pa2 14 1.000 0.042 f 0.018 4 .  L6E-02 
Po212 1.000 0.051 f 0.021 5.14E-02 
Po2 10 1.000 2 .370  f 0.135 1 - 43E-01 

(dpdsarnp) (dpm) 

Activity reported 

ANALYSIS REVIEWED B 

APPROVED BY: * 
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Oasis Device # 2 
RFETS; Golden, CO 

Apx 24,  2000 09:53:44 

Sample ID: 00111148-038.001 Type: unknown 

Batch ID: unknown 
Acquisition Start: April 19, 2000 1 0 : 3 3 : 4 2  
A n a l y s i s  Date : April 24, 2000 09:53:38 
Procedure: polonium210 samples 
Device : Oasis:02:02 
Analysis Method: ROI Analysis 
Spectrum F i l e  : 00000288.0XS 

. .. 

6 

LiveTime: 72,000.00 

Calibrations: 
Energy = 1.436E+01 +2.491E+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 04, 2000 15:25:18 Std: 2:2 energy calibxation 
Shape riot Calibrated. 
E f f i c i e n c y  = 3.436E-01 f 4.6413-03 
Calibration Date: April 0 5 ,  2000 09:05:57 S t d :  AS 4188 

E x t e r n a l  Recovery N o  Ext.Recovery 

Original Sample mount: 
1.000 f 0.000 samp 

Aliquot Amount: 1.000 f. 0.000 samp 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN FWHM 

1 Po218 Po2 18 5552.6 6077.8 5814.5 2.5 
2 Po214 Po214 7420.0 7770.1 7593.4 2.5 
3 Po212 8521.5 8850.6 8687.1 1.2 
4 Po210 Po2 10 2263.7 5402.1 5273.8 7.9 

NUCLIDE START END ( k e W  ( keV) 

ROI ANALYSIS RESULTS 

ROI ID 
Po218 
Po2 14 
Po212 
Po210 

NET COUNTS BKG/ INTERF - CPM ROT TYPE 
6.0 f 5.7 10.00 5.00E-03 k 4.76E-03 Unknown 

-3.0 f 3.2 5-00 -2.503-03 f 2.68E-03 Unknown 
0.0 * 0.0 0.00 0.00E+00 4 0.00E+00 Unknown 

774.0 f 31.4 80.00 0.645 f 0.026 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID ASSOC NUC E M .  PROB ACTIVITY MDA 

Po2 18 Po218 1 * 000 0.015 f. 0.014 4.78E-02 
Po2 14 Po214 1.000 -7.283-03 k 7.803-03 3.573-02 
Po212 1.000 0.00Et00 f O.OOE+OO 6.56E-03 
Po210 Po2 10 1 I O 0 0  1.877 f 0.080 1.23E-01 

(dpm/sarnp) ( dpm 1 

Activity reported as of Ap 

ANALYSIS REVIEWED B 

,L8~APE'ROVE0 BY ; 





Sample ID: e 
Oasis Device # 2 

RFETS: Golden, CO 
JJpx 20, 2000 07:01:56 

00hll48-039.OQ1 Type : Unknown 

Batch ID: unknown 
Acquisition Stazt: April 19, 2000 10:33:43 
Analysis Date: April 20, 2000 06:56:35 
Procedure: polonium210 samples 
Device : Oasis:02:03 
Analysis Method: ROI Analysis 
Spectrum File: 00000287.0XS 

.. - 
c 

LiveTime: 72,000.00 

Calibrations: 
Energy = 1.6043+02 +2.3893+00 * Chn Coeff .  of Correlation: -0.998 
calibration Date: April 04, 2000 15:34:53 S t d :  2:3 energy cal 
Shape not Calibrated. 
Efficiency = 3.3573-01 f 4.5473-03 
Calibration Date: April 05, 2000 09:20 :34  S t d :  AS 4188 

External Recovery No Ext.Recovery 

Original Sample Amount: 
1.000 f 0.000 samp 

Aliquot Amount: 1.000 f 0.000 samp 

ROI DATA 

ROI ID 
-. # 

1 Po218 
2 PO214 
3 Po212 
4 Po210 

ROI ID 
Po218 
PO214 
Po2 12 
Po2 10 

ROI ID 

PO218 
PO2 Z 4 
Po212 
Po210 

ASSOCIATED EXTENTS PK EN EWHM 
NUCLIDE START END (keW (keW 
Po218 5552.6 6077.8 5815.3 3.6 
Po2 14 7420.0 7770.1 7595.1 2.4 

8521.5 8850.6 8686.9 2.4 
Po210 2263.7 5402.1 5175.0 4.5 

ROI ANALYSIS RESULTS 

NET COUNTS BKG/INTERF’ CPM ROI TYPE 
7.0 f 4.5 5.00 5.83E-03 f 3.76E-03 Unknown 
1.7 f 3 . 2  3 . 3 3  1.393-,03 f 2-71E-03 Unknown 
0.7 f 3.1 3 . 3 3  5.563-04 k 2.583-03 Unknown 

889.3 +_ 32.5 61.67 0.741 f 0 .027  Un-known 

NUCLIDE ANALYSIS RESULTS 

ASSOC NUC EMM. PROB ACTIVITY MDA 
(dpm/samp) ( dpm 1 

Po218 1.000 ‘0.017 f 0.011 3.65E-02 
Po2 1 4  1.000 4.143-03 f 8.063-03 3.11E-02 

1 * 000 1.653-03 f 7.673-03 3 - llE-02 
Po2 10 1.000 2.207 f 0 . 0 8 6  1.11E-01 

A c t i v i t y  reported as of Ap 

ANALYSIS REVIEWED BY: 

,aAPPROVED BY:  





Sample QC Rssulfs Summqry 
4/ 16/00 



FAX NO, 303 9$6 3570 
Fox: 

Pi 02/04 

r 

PRELIMINARY 
\NFORMATION 



FAX NO, 303 988 3578 Pi 03/04 . 
FAX: PIX€ 3 

I 



FAX NO. 303 988 3578 PI 04/04 
F M  P M 4  

I 



1 Luker, S 
From: Salmans, Michael 
Sent: 
To: Luker, Steve 
Subject: FW: 00A1148 

Tuesday, June 13,2000 3:04 PM 

M t k e  Salmans 
AnaZyticul Services 
Phone rr" 303-966-5057 
Pager rr" 303-21 2 3 1  49 - 
FOX P 303-9663578 

----Original Message---- 

From 
Sent: 
To: Michael Salmans 
Subject: 00A1148 

Tuesday, June 13,2000 2:26 PM 

The 100% size of these circular disks of metal and rubber were: 

(1 -4 in order) 
0.7182 g 
1.8692 g 
2.1784 g 
0.7303 g (rubber) 



oOA1148 
Data Package Narrative 

Four waste samples, under the Subcontract Number KH700331EP6, were received on 
May 15,2000, Four samples were analyzed by Alpha Spectroscopy for Poloxlium-210, 
PIutonium 239/240, Urmium-233/234,235,238, and Americium 241. t 

* RDb: 

e Deviatiom from SOP: 

EPI A41 1 (Alpha Spec) 

There are no matrix interferences to report. 

There were no deff ciacia. 

AM samples were analyzed within the requid 
holding time, 

There were no failed detection limits. 

1 Then were no reanalysis of the samples. 

set3 followhg page. 

3. Samplc 00A1.148-031.0(32,00A11~-034.002 and QC 1000061142 were tecounted 
due to failed yield. 



Sample QC Results Summary 
4/20/00 

RIN MA1 148 
Une item C Q ~ E  TROl A1 87 
Matrix: Mice. solid 

l c l t y e k  GELID# An pcyo Jp& Pcr /g Pa/g 96 
r 

ooAl148-015~oM 25798001 PdOMWi-210 2.76E*M 8.17Hll 1.7OE-01 1.00 68.72 

1MY30M3355 

1000061044 

1000060358 

LCS remvory: 

Equivalency : 
-21 0 

25798002 Pd0nlun-i-210 2.74EdI 6,74E-01 1.56E41 

25798003 Polonium-210 3.80E*0(3 8.39E-01 2.84E-01 

25798004 PdOfIlUm210 5,07€+00 1.26Em 222E-01 

m 46.74 

,oo 54.27 

.al 57.88 

Blank Polonlwn-210 5.39€-0!2 8.61EM 1.53M1 1.W 49.73 

LC§ Pofonlum-210 1.37E41 1.12E*oo 1.73E-01 1,oO 59.83 

Nom, Conc. Rsccyvery: 
15.4 * ’ 89% 

F/€n 1.319 



Sample QC Results Summary 
6/ 1 3/00 

Result 2aiEpnaError MDA RDL, TracsrMeld 

CKtA1148#1 .Mm 

LCS recwery; 

267980012 Amerlclum-241 4.2oMn 3.72502 4.51E-02 0.30 89.13 

25798003 Americium241 O.OQEj00 0.ooE.t.oO 3.44E-02 0.30 85.19 

26798004 Amerlclum241 l.aSE42 6.08E-02 1,bbE-Ol 0.30 64.68 

Blank Americium-241 3.54H)2 4.01E42 6.37E-M 0.30 86,M 

Duplicate Amehdwn-241 0 .OoE~  O.MK+oo 4.27M2 0.30 90.73 
ooAlt48-031 .a! 

LCS heridurn241 4.39E*ao 3.71E41 2.21E-02 0.30 96.55 

Nom. Conc. Recovery: 
4.5 98% 

F/E= 0 

L 



Sample QC Resulk Summary 
611 3/aO 

Result 2dgrnaError MDA RDl, TracerYisld 
KHCO ID 8 _ .  . GELpI AncIv-- p ,  a/ g pa / j%w!J pa /El % 

c 

MA1 14801 6 . W  25798M31 Piutonlum239/240 3.74E-01 1 .ME41 5.33E-02 0,30 95.36 

25798002 Plulmlum-239/240 -9.15Em 1.79E-02 1 ,13M1 0.30 39.61 

25798003 Plutonlum-239/240 -2.74EM 3.1oEM 158E-01 0.30 62.53 

2579W Plutonlm239/240 1.62E-O2 6.79E-02 1.85E-01 0.30 59.66 

Blank PIu~lum-239/240 O.ooE+oO O.OOE*OO 262E42 0.30 81.37 

WpUcata PlutonIwn-239/240 O.m+W O.(.BE+tX 6.05E-02 030 66.9 
00Alt48.Q31.Mn 

LCS ' Plutopllwk239/240 5.04E*W) 3.93E-01 2.16E-02 0.30 97.91 

Nom. Conc. w: 
5.7 88% 

F/E- 0.883 



. "  

Sample QC Results Sumrnaty 
61 1 9/00 

ooA114sOC 1 .OM 

1 m 0 3 6 7  

ICs recowiy: 

11-238 

Equivalency: 
U-233/234 
u-235 
u-238 

26798CKl2 

25791M03 

25798004 

Blank 

Umnlum-235 
Urcmlum-238 

Urranlum-233/234 
U~1nI~m-235 
Uranlum-238 

Urunlum-233/234 
urunlum-235 
UronlUm-238 

Urcnnfum-Z33/234 
Uranlum-235 
Umnium-238 

Uranium-233/234 
Uranlum-236 
Uranlurn-238 

-732E-03 
4.m-011 

1.72€42 
-2.69EC13 
-939E-03 

1.54E-02 
-1 .OM42 
1 .odE-o2 

1.18Ea1 
-4,60E43 
6.56E-02 

7 . 7 4 m  
-1 24E-02 
2.68E44 

4 . 3 4 m  
4.04E-02 

2,85E-02 
2.33- 
1.93E42 

3.96EM 
1 A6E-02 
204Eo2 

8.36E-02 
I .9oE.o2 
6.58E-02 

2.65E62 
1.21E-M 
1 S3EM 

1.41 €41 
1 .WE41 

5.57EM 
6.66E-02 
6.66E-02 

8.79WX2 
7,ma 
2.821312 

9.73m 
7.90Ee 
9.73E-02 

6,85E-O2 
5.91 Eo2 
4.6pE02 

Duplkute Uranlum-233/234 2.02E42 2.87502 4.87E-02 1,oO 
m11.9&[)31.a02 uranlum2s -8.22E-03 1.14Hn 6.- 1.00 

Uranlurn-238 8.04Ep3 2.52E-02 6.ooE-02 1.00 

LCS Urunlum-233/234 3.89E*Qa 32OE41 6.78EM 1.00 
Umnlum-235 2.12Kll 7,62E42 4,97EO2 1.00 
Umlum238 4,19E*Oo 3.326.01 5.67- I.@ 

Nom, Conc. Recwerl; 
4.336 97% 

F/&= 0.W8 
F/E= 0.128 
F/E= 0,073 

104.52 
104.52 

99.31 
99.31 
99.31 

107.82 
107,82 
107.82 

105.49 
1Qsd9 
105.49 

106.43 
104.63 
106.63 

97.21 
97.21 
97.21 

99.19 
99.19 
99.19 



Sent: 
To: Luker, Steve 
Subject: FW: 00A1148 

Tuesday, June 13,2000 3:04 P M  

M i b  S a w  
A n a w a l  Services 

Puger # 303-21 231 49 
Phone #P 303-966-5057 

FOX # 303-966-3578 

c 

-----Original Message----- 

To: Michael Salrnans 
Subject: 00A1148 

The 100% size of these circular disks of metal and rubber were: 

(1 -4 in order) 
0.7182 g 
1.8692 g 
2.1784 g 
0.7303 g (rubber) 


